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INTRODUCTION 
msmmonm 
«QiiiOf4iA 9t ? ^ HitJrosttSf Bi^ Gacf^ &i aM tn* rent la &ei.»» 
mm f &• «lr Is x««s^^J^: i»«ifi@ 9datti^ iAfttd4 %3r •«v*7«l. Ao^ 
ioA 0t 9&X in 3r®f»rx«4 ti» a» * Mir folJ.uUo&*»i «lill« tii» od^ 
j%«9ttfe9« *mm ftalitjr A»«t ^ froledi04« i t mm lMli«f»4 la 
me pm% tlisl id;r 1» ili^ltiefift mt %im mtktmsL&m^B lut latd 
i t 6& 1^ MIS 4l8«|f®fir m^t^mvm in tHi »146 ItXnt ^QSd«r* m 
fsot, «i7 ifi! 8 iref jr tJ^ in ^Avsiopt gr^ oiid tlie %m^hf «M»li em 
be wm§mm4, «it& tlui tM.«lQ^«e of m i^pl« iiid% «oisil#dzlfie 
tlw «artii m m apj^ d* 
f@oMi}lG@l«aX si|y«iQ®m@ati», ladmtti'lftl r«?oliitlo&^ fo* 
jlp(U8tl9a tts^i^floia^ lU^biBisglliMi mA mm.*% &Qm%m% •Uflviag 
tQ^ Q Miiatz 8ta&«l«rs of i lflog mm all &iii coslsribiitst to tiio 
oareatlott of wmwmt 9lw foUdtloo j^ o&jLoa« *Sim olitidoal oo»» 
pooadft o^tt^d lato t ^ «^osf&e^o lyoai Mia*« total n^tiYltles 
pimf ae mU. aP»«»««» tii® ©atlrwiowital mKmamBB km i a -
or«eiMd iixeim reooat ytx»^ nMeli ^ss laeoesiiistcA to talBt 
^ d k fttefs in %hiB dlxaotioa to xuintaia tiio ecTixoozaiiit aaA 
to l«sa-oir« th» l^utKlit? of air* 7lia poXItitsftti emM •••«rc «<} 
iioa(itl»6 atf s$tatias ^m&9QiB to tlio togatatioa pnxU^^Xsxls 
to tjna oraaaaotal mi4 oaooosiidallir ioportaixt plant* tJHa jprlaoi* 
pal tosdoaata jwoooalaad aava^al yaara aeo ere apaaltla md 
8l£^Xa fDXadtii#« soaii aa £Xaoridaap liyaroaaa atilpHlte, aaXp-
htf oioaElda, altroaaa axldoa aa<i lijrdicNiar&oaa* Tliaao toxlaaata 
&m alfiO oalXa4 pflmar^r toadeaats* tim &s9t$» of tozloiusfes 
<l®7ife4 Um, priaar^ oa^a ase am p^oaed to ba ratHar ncaw aoael* 
Qa«» tor axaeipie, Oaoaa aa4 otliat uiiAim oaddea ( iaoXodiae 
BM )• ttm fflwbora of tlic aaeoflft 0rai|p ara ^ r l»oaraa m& aro 
pra4ia#4 a« a xasiat of oxiaatloa of i!^ d9eaaxt>oaa aitJaar by 
tHo xaaotloQ of omm mA oJLafiaa or %h9 aitaroeaa oxl4»a aad 
liQ a^rodarboaa io tlia psaaoaoa of «4Qlia^t# 
fim plaata ramialag ooaatrntx^r la poUiitaa air abaorb 
flod aooumXati j t te poilataiita *iil6Sk l a tuair tnra^ affaat 
tiia aorphoioea^ aad plijridoXo&jr of tlui px«ita* xa ^oarax, tiia 
toxla affoat of a poXX<it«at la dlraotx? faXated to tiia foo-
ctioalod af atooatQy ooaoaatratioa of poixiitaata «id tjba pariod 
of dxpoaore* ^toaata oXXo* air to aatar iato the Xaataa, aad 
to osrry paXXtitaata aXoag *l%h i t wiiiali o«ia@a ia|ttt]r« & eorr* 
aXatioa axlata tootaaaa thB astaat of a«ea«0i eauaoa ^j t te poX. 
Xiitaota 004 tHa dagraa of o^aeiag of atomta aajar&ik k naaa* 
flaxdp l$m Biaaoa at aX*^  l9f^ taA Boata at aX»» i97ir« 
GlaitsitLet i&%0 two e®a«r«l 0€i©a^i««i i t) ia¥isi&JL« «irfttQts, 
£l«d law mk%% m^ aiiroaitt iajtur^* m^it^ i&jn j^r f««tia.tfi froa 
tl3t@ sspiS Ql^ sosptioa at s^^rli farj^ mi^mm^ of l^e tojEio eoiid* 
foUis^«al« oveir aa oi^ asdad pstioa of %lm» tJsm vl«il»JMi iajai« 
iri@« Qaa &# sri^o^iaad fof t»iie foliar »JF^«O^.«I1« maaridiigs 
roeia^ tljp ox %4m ixi^ iiiDgt XiaoJsiiiai fiUp£tli86f lMr<mali3@y 
8llta3^&St ^aloiflla^ e t i tU^ «»l tjriiiig* on H^a dtiitr Ha** 
isft, infiaiteXa i s j ^ ^ isi^Ues t ^ iat^i^mme oattaad hy tJba 
p{»llttta&%« i& p&^al&lo^aal and blta^asiaAl iroaaaaaa «is«| 
pli9^oayjitjiaai»t araapifaliaii md ^ftpiatio iwUaaa ^ii& t&lti. 
&aiia faiii0U.^ li:'^ l&. 1^ 0 ^QWth ajsS 9iia.d #.f plaata* B«e«iaa of 
tim 4lff^aiit M J I ^ of dmmm i^Xadlug fsO^i^ dasaga* »adii» 
9%Xm. ift growth aa<l ^@14 of %lm aeooo^siOJ^ I j l l ^ tmt laa* 
&%», a|y ponatloa Jiaa baaii «aealfifi& aoeui.4aJraita.« ittaatioay 
i>ar$iaiaafJLir ia ttrl^ia azaaa aeii MsHlr ia^atzleXiaaa m&t&ss 
in a atin^Jf of oottfttvias* 'Qm iaYa^oa of odaoitl^io vai i* 
006 &j oliaMoal l>f*iro4aote sm a atuiiar of otliBr aoataeiiA* 
mt9 hm 9lkmm^ tm altaatlott turottsHOiiil %k% wo^M ai^aciia* 
XX^  tba f^tYoXofia^ iii4 %lia AataXOfoa aomilriaa* 
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om ot Uio major »oaroes ot aUr polIatioQ civ« p^«r 
pXanta* '!&» i&«a a& to what dXleat tli» pew«|p plm»» ooatiri-
b<4t« toardft »«kl&£i tM l i r poiliit«d I t a l^A®^ ^7 eoaaldaiPiae 
tlist 875 Hi plaKi^ t o^JRiiais oAlf 10^ aaXpikiV tA^X o i l 6<3it0 
mmaUjT #>om% $5,000,0@0 potUKlft of »«il£»tMf <liosl6«« 19«000»000 
foond* ctf fiitrogen 02ti«« ml ^oo^QO^som^B ot pax«ioiaat««« 
I t i« tiXKts^t tii«t aeJioss fatftijr la^s^t&a eootfol t«o£u3oxo@i«« 
^ e (l9Velo^«a aa4 ay^ ipU«4 toy tlt9 f6«r aooOt ttUpbiir <Uloxl<a« 
Qi3l#«ioi3; ^^lll iQdr«««ie flv® &iiaftiS| aitjrogiii oaKiaot maiiMm 
H i l l ifitreffSB tiira« to flvo tiiaes toftaally in4 QB1»A1OII of 
parti«ya«t0 mattaro «iXI iiior««»« m9% thm fotur told* •» 
ahmrweA by f al^noaat i BaUaaQg ia i9f X» ao i^ v i t l i tJM afeoT* 
«}00(i2itf a stfoofi osad is mm fof ti&e propoalUoa tiiat poX» 
XntioQ is most i2|^rt@at liaXtiae, taotov for laaa and Ms 
Moapliera* 
Kofii^ ias i a via« %m itraeaoy and ioportmoo ot tlis sltaat* 
iois «»:4a^ SP^B oa t)s»&^ag 2;0ir« A i store alarediia «it|3 t M pft» 
ssaoa of tiiudy Ha ll^ v^« saXaatsd to %iii^ is oca of tlia At^or 
r^i'^^al fo«»©r i^tatioos of v«F* aialttiiie oootiaiKNliiiy variottO 
QoaKioos easas ( poiisitsitts )» ooft»a<|AaatXy affaotiae %^^ a&tira 
vei^atatioa and taa i i f i ^ "^ orXa as a «lioXa ioaxtidifie fi^^R* 
ii»saarali i * beia^ oariried oa to fi&d oat tnom spaoiaa of pxaota 
wrdoti ^ON vi^ ^orouiaxy oadar miuh poiXtitioo atraae* xf ttmm 
stadias saoo«#d to My a^taof^ i t is eotioipated ttiat soo^ 
around ttioii pew*? piaat&» ox i&HmtHeX »iU0 niiiob «oiU.a 
aorve aa IKif^ijr tooac, xt ia lio^dg «&oJi i^tanpta wooXd 
ogm aoe^lla aa Miootatad bl&iiaiai^i^jr •• MtimtB ef ^jr 
poUiiUoQ oa, m9p ilanta* m i^ iUf tn to dtJaair mstariais 
ooiJuaotaa »a hm0 also l»oaa a&Ia wo lnolttde i a tlia pr^aa&t 
«>ork«ftt@ flitatraot of «ja« jsoat ceoaa^ jraaaaffoli worioi b@iAe 
dofia ia^ axdoaiit Uke ijr» A«K«|f«(|iioi»»a and Mr« Aiiiar Asiaal 
oa tlia aftaota ot alf poiiuitioii oa U^ a«op plaola aaa 
vaaati^ioii oaar tm Kaaisii^ IQiaxmia poaov ^aUoAt a mm 
o^fl^tar i& tim pailaiiaa ai^ atamefi^  taaiiaQloey ^ ^ f^oly in 
InOla tout t ^ a&tlra »07l4« 
fte praa^t o^arK i a dividaa iato Hio f arta* part oaa 
i s 4&6oriptlte ^ d glvea aol onlir t te toaok ^rooM of tlio 
pfol)l€a &ttt Glao daala with aU. in^itsixl a^aote of tha to* 
j^a« Ttiit part is dividad into titm oju^tajra* Qim^tar oae 
a^ria '^B tim M^toridiO. {^ftitlopiaaat oi' tua ooassf^ t of U^? 
poIlii&io6 md ^hmu tiigt Ii0i tMg eoasept^  ^^sdaeUjr ir«« 
tii3 attantioo of aoiaotlata aftar tHa ittduiatrlaL ratoXtttloo* 
iiim^t^ £ dlaoiiaaoa t ^ offootft of air potUntioft oa vaao* 
tatiod add idaotifioa s^&i#t4a« of alv poUatiaii inlttvy whiaii 
aadoa dat&asa to oropa aod 9laat«* anaptar 3 @ivaa t to da ta i l 
o£ variocia typaa of alv fou^taata m^h aa a^darooia fliioiid«y 
Bjrdii£^a emorlda aad o^oriaa wiiloa aro li«emf4X to plaot 
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ot &mm fifid mipi^^ ai^ JdO® m plfxite* fMe part dUda-witli 
ft U s t of l ^ o r t a a t hmm m^ ^ j ^o l ea 0a * i l f i a t a Of MB 
WQlMTim m QUm f I , M f # , not ^¥«r«4 im in© bibl i06ri i>l i^. 
I l3op« tJAls ansrt Mblios^ilpliy «1XJL e&&fiae» tlui vald® o£ tu t 
sain MbUosi^fli^ wMdli i& mmSim^ %o far ioa ios ls flrtiax#et 
Idf idloi «r«lel0» pmmm%&^ l a tHa iipa|0fiii4Bi» Ji»Xd 4& M^^e^ti^ 
ho&im ^tmm^-ate^ a l i s t of ^ l«@fi i l lda( i» a l i s t &t lubj^dt 
lid«41a{p tiatder iimeti t^c l>i&|Jl9@ri#li|r ha§- ^9& mtmm^ e^ 
€ii4Q& as MtJUoi* ia4@St «tbj#ot | j i4d% m4 f l t l@ ia4@x «ir@ i$.« 
v#fi &»p0tt^^ym B& t in io^ iias3# of tlie f i^nifo mi^xm4 to 
i n tl io l i i ia ioaf «pli^ 6t« oo&taiaoi l i t a mpm^& Ittdex gifea 
«t tii9 m^ Qt tMit f«^t« 
< : ; . - « £ i ; i S ' 
f l» bibiio|^@l»^ i&eii&S«$ ^ 4 eatri»s aa4 oof at s t&o 
fofiod t»sm m^Ulsn* x% mas liPM«fer^ l>e pointed oiit Itoxo 
tiist immmoh o& tuis toi^io ^os suftliot^i fiiosoottisi ofH^ tlur* 
iiie tHo Xo8t t»o diodMoo* i^ &ao tlie pibiiaatiOQft on Ais i o* 
iXuLtioa vs%6t to i t i i 190 voir^  ooaotyg tuooo ooiii4 not he 
on %m mkt)i»iit ims^m&^ mis i^^ ^ e^ old slxU«» «&6 
tM# aoeoocita for t ^ v«7^ Xar^ e oia&er of •Atri^d £ojr 
tMd period* 
dMXc tile IslbXiOtSr^ tt^  1» Atwmtlallsr »«X«eUTe iQ 
aatore i iuive eadeavoared a^ b««t to oater all ti^ pcati^  of 
the probXen aad to saKe i t fiiXXy r«pfe«eiit«live of tlM TO* 
rloiO «iii^« of opooloA oa tHo le&oe* f t l»'£uipo4 tli«t tlie 
bibU0Gr^J4y »iiX fee of partiooXtfP iieXp to tHoM <Mft«6ed 
ia rasaaroii oo tM.o topio* 
ffao l>ibxio£^%lii i« malaXy beftod on oxleifiaX •ottroeo 
aod DO MooadiT^ «(^ iri«ie jiflVo bom ^oiiialtdd ia i t s ecieajdXfili^  
oa» sita poriotiiosXo b««rin^ om %h& topio »edro tiiovouaMj 8«» 
oicod to @@aro!i tHe ertioXefi* iBao^aitioii* «^e pxepareS after 
ooiiii;^  tiirooo^ tii^ ^ artioXae md «v@fy of fort h«e» tioea aede 
to «of€!i' feaif- ixi^ 'ortoat f©f^ *ir3ij« i'O tae beat of S4' •sofiwi* 
sdcv 00 blbiise3^«^li|' iuui fio f or beeo oospiXod &a *MMir£Q Of 
/Oiv i^ .uilTX03 ^ mio.^  Fi^ il?S*y eXtlioaeli bibXigorqptiee of « 
goQoraX QStttce air poXXativt^ i m-^a^ioQ aXX tom» of bibXigieel 
XifOy do eziet* zt i s Hoped that t ^ s lnsd^ Xe etttapt wiXX fixx 
tM^ vaootia to aoae extaot at Xee0t« 
m tw m poeeiUa tDe zaditaii etaoderd rteoe»e&d«lioae 
for bibiioar«8>iiioaX refojpeaeo ( l a t £deX»X9i9) b«fe l>«ea foU* 
awott* a»i» pupers road at &m§o»i8 iiav© beea treated •• ooepoeit# 
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ro^ joGpQdadfttiaae roir aiioli vtotks ^nm ia tlia XIC* xa el»lHr«* 
f^ «atri«i» la t ^ bil^Uag^^^e® ooaiala ^^atjraote 
X imge tioB^ oalas tn^ hi^li^&^iif »1U tlad tHaa ttMlliX* 
I?* 
Sl^ lSwrta Uste hm& made to aff]r<»ge tiMi eafearies aa^r 
oo^jdtoaalita @at^ 4oot l^ aadla i^* far tM.e potrpaae a eoBiit* 
voa ai» oix^te? <^ *<. of pmt t»o« i^ .tD i^4^ tii«£«i ia 8lw.a^ i» 
d60i»d rof ai£i'dJP«ada of opiaiaa m my l&mm^ tiim Mat of 
iiu^4«at ^aolueii will mi»i^&lif \f% Couad foxX0»ias a ioai* 
aoiXjr saxp«Ui fia<|Aaaa«« 
9a4ar emh a^oifia •&bjaa% teaaiae tiia «ftlxi«a hgt9 
oi lafojraatioa aaa aoa&aiaed ia ithd f ariao^ tjrpaa of eaUlaa* 
(a) atrial i|tiii^r« 
9 
(b) nam &S wAthQx 
(0) n U o &t oOGtribiiUofi 
(d) Htle of tils poirio<lioaX Xaofieiaal or «ti|ron«fcf^4 foi^ m. 
(e) ToXoas goalKir* 
(0) l««f« 
(li) zaejMKLvo paisos oo&tftlolae lli@ ooatributioii* 
i'^» mmms { loona ) • Mtioa of ait poxxtitioa oa tiui bii* 
•ystlieidd of sodo&diur? £a.^ts fiPo4tiot»« jooa* ^t> 
(a) invlaX ms^r 
(b) una of Mt^ »x-
(0) HtXB of aotttribatiaa 
(4> N1S13 of th^ mtHQs 07 tuo •4Xtorii of %U 2ioot dooia»Md»« 
(#} HtXe of tlie iio»t ^^m»m 
(1) ?ox»ta0 ^ (i^ >ejr 
(6^ S4iUoa HOisbor 
(!i) toar of p«ibXio@tio& 
( i) fXi»o of f«ibXio«$ioa 
( i ) FabXi&lKir 
{k) xoGXti0iT« pe^s ooataliiiae tDs iiofti dooasidat« 
10 
«• Mom C i^  > s^ ^« ix^dt t of air peoii^ion oa plmUm |fi 
^^» Mtk i K^ I ma JiilfA i msmi >• Sfftiet* of fl4©rltii« 
».flttX &ioXoisi' t MaMff«r 8«Sa^ ' ) i ^V9& Yt ^^ 
fiMi Mi>iioiir^liy aifto ifioit4d#« two %m»i& wmo^ ^«v» 
« s t r | i« «• foUiPfti* 
i?l* Ti^2l' ( Bt |« foU^ iibsoirptioii of oUr^ o^ eft ^oxids 
11,5, t2iisi2f iialt# of U'tsU* isa?! t 44* 
Xlio &ii>J.ioipr^ % 90iit«ia» ms»fi^% ia^e&«ti#ai sitluiry 
•iiD4@at aod uti0 i&aiofi&# mon ina^x ^<iii# %Q tm ep#6ifio 
w i l l l>« foond Vd«y tt8«fia i a aiidiie mst 4 f « ^ l»iMii^7ill^Jl^« 
11 
FOLUlfloi c^ oiiOF iii^fu«*p not iaeioAea i s tnn bitoidinipijir 
{&) A l i s t Qt hatmiQBl Q,$mm Qt plrnt^ m£Qs$^^ %Q l a %^-
UbUQ&eeghstp I imp0 th&m %m lists will mii^mmt tHa 
PART ONE 
NOTE:- The references given in different chapters of this part are of two 
types: (1) The numbers within parenthesis refer to the entries in the bibliography. 
(2) The numbers underlined are other references not covered in the main 
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the topic. 
V 
(HifClda of •omm sort of ctaoopliosio OOTA ttm nidoli Virlsaoo 
Oftft l»« 9)Mi«)rY#4* iHiXo foiatltQ o^ f^tottooy la aoaifooitioa of 
the otrt&ti @ott04i8 ^itolop* ^irios ti)0 l»?i«f op^ a of r«<!ord«ft 
m«f b* aoooptod, i t i« littl|>f^t io s «oiisi4«r«tioa of maa** 
f«ifttlOiUiliip % ^ * oti^ poirtiag »tdi«ia» to ooooidtr %&« fiotoro ^ 
tiio ifitoroetioa ^a$99m^im 1»ol»«oa l i t iag oxfioaitai «ad tii& 
ataotpii^o ia tlaoa opaaalfis ^^ ^^Qhitim of oof apeoioa* lio* 
• t «9tt«lal}^ aU eoi^oalUaa luM tii»iirioiio stoat ^^.aUtaUfa 
onwiios ia %im two Hiilioa foara or soto aiaea £!)[@ f i ra i aaaar^  
obi a a#lf«<r l^^ o4iielfie iuiiti» of aaltair attto iato balofi* 
ma flrat ^riaitlva Xitiae aoila od^ ad m% iiav« oaoorrtd 
or eoaUaiiad to 93^X9% la aa atii^ apDore eoi^ oao4 of tHa ontsiioil 
ooaaUttMota «• aoa ra0>x4 a« sozaai aa« ra^alaiio $o l i fa* xa 
fartloojiari tua ^|jiev«l gaaoo^ iafirociaoat pralra&ijf ao&$8iaa4 
alAoat ae froe oi3?a«a} IfiOaadf all oxlatlaa ovlAoaao laaioatoa 
tUfit tua 04.76^ 1 la aora raaaoi air ^aa aoaowHalat aa a raaoit 
of ittotoa^athotla Koooaata i i t lU i i t ai^  atrir aoaoJk|ioa»4tfaaa«g| 
«poolia# far tnoM latter t£p AlaoHarao mA aaatMalatioa of 
oxyeaa mm so IMMI a «ift«atrof)a.a f«ra of ataaa^li^ia foUntloat 
tliaa la %ii^ aoUal^ of d& t^ 6t« lGj| aftd ot&«r aata^Mo^illy 
Olfflodli aHo^aai ooai^ Oftfitta roOiHtlat fram aetltltloa of eorr* 
aatiy aoaiaaftt Ufa foraa^ •a^aolall^ 
1 3 
«tte« lust 1 ^ •«7ti&*« m%mm^hm& km ^M^^amsm c • •^#d#« of 
mJmml* %#«r#iiliy i^ @mifitiratftd« mt%h mmWomamtm, viatittUos** 
f«rftl»(Niii« i i f« f43«»» NilH tia.«iidii to f0ry sra i^iiO. ^MMm^t in 
en %m Q%iim Hieii t^if« i« AptnUf ^••«t«iv« •rid^ati* 
t9%9» Of ii4%tif« jr««pM*ft» ^ f i i i i U»ft Hit ^ t r i t t t * Of ttia«» 
oiirip«&% ioafli0t witii «AVitfKM«tt.%al aji«Kii0« W^ atgilt^^tet ii« 
lion 7«ft«e«ii(« liit« litooaM »iiiiill^ o«itiJLjr lms0 in, t«l«tld{t to 
«ii« aix temmmi Mtf oiiofoaoo ia i l is oouiiii^ offootlfo oil* 
9«JrU«0 0114 OO^iftiiitiOO fOf #^0ltef i0l f0 OaiiOfi* toOigllOt to 
tmeatll emmXfmU tmmmU ^f ty^ o fto^aoto of Mo Mol^Oiio 
084 eMioao^ o o^aoio^o* Btl iho io^leaoolotlos of lliooo totoii« 
tioio io la itooJif • ldo4 of •Oa|)t«lio@»&l.oit w%q^9§ tlao$ « 
toiof irgfloo of tui foeof0 of tmmm oofio f^ii tm, 006 toi|>oB»o 
to» tj30 iovolciflos dioforit? 1& artto of ^amm i& ol^ %iiiillt| 
14 
•»tji«X tQwm Qi Xiffi ^« dftf^ iSSettt^  lt«« &«•& r«<»ee&i£«€ • • 
m isi^^%m% fHfin^le la ( ^ •afiir#8Wfit oiay ditrMi $ ^ ftftt 
gmhm* #>!%• in cad ii«i^ &%m% ^m ^^lU.m*§ «iv« o»a»» for 
«ifa@«, «r f%m<m» tfs» tTttrnt^ to esoitef ii«XU«i dftvt t«itii 
•oolmJL «?oi«tio& t««8li«ft f ^ ftifbMtiiri XefnX iBVoXfii}$ eo«Q* 
9lM%i9& ^£ tmUkki ^oiift la^o Mif't t t X««« tixoi oooBniiitist* 
OHX? tnoa emXi Moan •atifitl.ts is %h» »M^S«^« &«*« firodaood 
iili«l ^mm,% %^j 41d 09 i * %^%iX9l^ @04je«l4raX «itli fdtt^ t^ ot to 
ftXX of fr«&iotot|r 004 e«o m i«oooo4 «ax? I»jr !«««»«• %^uw^m% 
nit^ iroofodt to iao«l of %m aooie&t ond ooiXofaX fofiodii* f&t 
i^oiXmttt ia foXk iiai9iXo%6 of %m iii44Xt e#i»« m& %& §sm^ 
«i%^tifio ^Xi#ft of tut eoiioBft of ««X«»«ii$ *^ Of foiooeottt 
15 
•itSy A» •UoiOiio t i ^ l * of a«Yt«l<i 4iiieM«ii, any ia^ftst* 
iil«lak«{i fl«ss»Qiiila.9a i^ '*m»l»i%9* wlilk t ^ e4$sr« df •niiajp* 
ll«t«r%h«i«* t&e Qm£ti4i&B dtaaedt f€»7 ddswAtid Htftl mH, lud* 
yi»«ri«i jpdM«Y miio tlie«t •ffdrtu ii«9i«»« sad aasyur^ i m%U 
di»po«iiX Ifi t^ @ lim&0 of tii^iifar$e«^i« xm* ae«i am* fo i i iH« 
from %h» fetslfttlns df t ^ roi^ ss^ateli 9m%mif to t ^ earl^ 
fsrt of t&f tvtfitidti^ lyir follntioe l^ y eo«a. M^e» and g«««» 
oooii#i«i t&« fi«ii««r of ttift • t i ^ sls^H^ • lo i^ l f t l f^ a&A la 
aiBjr l@>i^«n«U£#i ^««« of f&e wmM i t in » t iU tip 4imliiMit 
oojio«7mt mat i t ]r«^i3» « aogssitiitf iroUaiit i& t f i t i of to* 
fosteli^ ilaii^ i»tirft««4 tfioH^lOiioiO. taftt^iitf im i ta ooataroX« 
«0tti4 be iiirftisifiii i f fitUio ttia dffiaial litaitaaoa to fay 
tua frioa »at« sot i^ eli^ra^t^iatia a fi^tor i& %m aYoXmtios 
of a i l tjTfaa of liealtli jiroteoiifa ftoitri»»« Focitife aotlcm 
M® aaidim ^eaii aBtioifatot^l inataai i t &«« oo@«iirra« oiar 
a f t ^ itaKAt^ io 4iaa0ta7ft, or i«if@a«aaai« msmw^ U»tilf hm% 
16 
m&me% f^feUe «i«a^r fe«««Ml ®ft fe«** «• fe*iA^ l«f••• 9mlf «fw 
iff flonii H'^ ft ief «•!>•%«« mh&U t«isioitif} ise n^ete j^U««loa ot 
•elfii «fi»dd«»| «M «tt %mm B»mmmy matim te doa&fol sir to* 
nattt i^n ofilf Afisjr tudlf lEllXi2ie tJr i i ' t i i iat iae f#t€8tl^X» luitt 
Za fio 9m* i^it tiia t^y 9«rly 7«o3®ilfel9a &t «t«ibU9 Die* 
•itn j^ ro&i(i& i>ii4 %&« iftUtirt U %m.% my ^tmWi% mtlm oat* 
i i i t tii7«ftt«aei t«rt9fi«i ft«iffif al t»«is«f lli«i«tr^«i IIIAQ ia 
c}9«i ill oMit i r i i t ia , mMim t ^ ^ ^ »^ Mi»«?4 X {\mumim^ 
%lmxm »«• r«d3£ded ft pr0f«»t, lif tli« ad&ili(f» «si4#ftt 1 ^ m9 
&t **••«* Qd«l| «iid ia t£i« •moeoftdisi t^iii of i#i«ri i i ( i iof^i i^) 
• m^ »M put %& %h» %m%^^ «fti«i^ii»if ^» fiiiiaft tlie sir «»ii}ii 
• •*f«»tiii»ali«i &^m* ii»ro<ig& tn* «•• of «oii« 
nadof Bidittr4 i i z f idff#ia9d) mA xmm m^^ %%m^ f 
(i4i^i4i^) i^sia&a took »lit« to toioioto lAi ir«ft«tioi t&o 
«•» of oooi^ i$;farootij ^oewoo of l&o o^ko 084 ointo f?o4«ioe4 
to^ itft ®oal»«io«io&« me eorUev aotion toolc IM fotm of toKetioa^ 
«iiile Beorjr f •o t^U»^4 • «oA8i««ioo to ofetooe i ^ i&oteso&t 
of 0001 i&to tlid Oilf of L0ll40«« 
OtHor ie^oioiioiit paviiosiiiitar^ ol44ii«9 ^ ^ litoi>«r; 
oeanoi^it «|ppe^#4 e|>i»f«4iotll;r ^^im t\^ Ullmim ^)0 jrouro, 
XO 2441 4 sotoiio f oe^ simot ««• p{il»iielio4 b^  f ojroL ooaB«34 of 
17 
tile iaeoaV9ai«M0 ot th% *4x m& &mU9 of unaAm i»U«(mpated{ 
tOBfttiier vtitti &(^m EeaiKllte H<I&&1$^  r^op9»@d»*» «irUt«a by 7<^ m 
Sf«ijna» 0120 of %M ^ d l a « «»isi^r« of lii« M^tH Hooioty* I t 
i « iuifartdaoie fust tn^ »4tluar«« •«V9al«9iit& vdator? otyXc Jtui« 
8ttra0t#4 ffior« fllSdstioG in tut tuoi^ldtli 9«atar^ t^«i txm 
%hsi ad&tenl of Mft |-a|ior» ^tXytt di»«<i^ r^oooftls*^ tiio oooir* 
e«Sy tli^ tffdat^f Ki4 tM btoad aeptett of tli# ooctroX pi'&^ 
lo% to 1^ axtofit not f iv oirpotood ot tbm pmim&% tiao oxo* 
@j|^ t fot 4«t«ii and fo7 t«6£uaoX06lo«l toradi^ Xocur* t!i40 i t io 
oXoas, am eoiar t2k«^  tiw l^aoos of U$l ««i pl«3Aft4 j^r &&tl 
Bmrn^ H t «X»o ^ a t ^ • ffobiott tiid i t * Odoto&t wo£o rooo®* 
iil%od bar i t X«8&t €)&a of t ^ ooiofttlflo Xoo4«r« of tHe por** 
iod« 
ioao evXdeaoo oxists t!i«t «tl)o«i for «biio&«at of tte 
saoKo Aiilooaoo w«ff» &oiog oatiaiit ii«odl«t«XjF •iUt Um «ppe«x'* 
cao« of ^oXyaM paia|»iiX«t« Xa ^id(( « poroo^ atao4 luiioX pr«i» 
liated before %tm FMloo^moai JooXoty • Afi ^oootiot of m m$» 
ioo tluit Qatrnwrna aaoim** H M aotoro of tM» ftod ot&er voiry 
earXir controX Oenoefi io tiiii8|H>ft«iit •ime tUt ri|pl4 iooiooiw 
la Bmim deadi 4^  tiirooai^ tue aei l oontuff eoi a HaXf iadioetea 
that tliey «e^et XiMe aeay aora f«ae&t pirooi44re«« altaar i&e* 
I f tot l f e Of sot aldeXi fiaat* 
mf ^ ^ ba^iaoioa of tJtM oiaataeatii oaBtary t&@ eaoloi 
a i^aoBoe la loa i^oa «a4 «^$x jasxii^ eltlao mm of emffl^leat 
pdUlo ooaoara to proa^t %M a^pola^oaat {iMl9} of a SeX^ot 
acMitalttaa of t&e siltlelk f arXloaeat to at44|r mA tep»% apoa 
m^s» «l»ateatat, XMia41ateXy ftalXal^Xa eooteat do aol laeXade 
la 
4Qm-m of 9%im mwiittm it%mimm^i^%im» ^mim tik« •attilAi 
it|9ii« Until iiff«uU4 m«lx-9^ aai^ a& Uf« tit lirj»#a.«ir i&%«fttUi 
0^ «d in® fr#§«»&t lias* 
moim m^tem&t iM9m% of l^t«t Si'itiis on «&• •tt&lBi*f#i 4«atlif 
wnieli «>09<i7ir#d jya ca«^ii», m&tlmiSi im i909» itti^iia «id mpmt»9 
f«ri«>48 is t ^ attiiaa of «&ib f«ir ti^fr t^l^iitMtiftl ia#ir«M(i» 
ia t»«t& tftl« »•!•• «i%yib^%«i t9 ca»k» i&6 fof « i i i t »«« esti* 
aale4 %h»% «l.e63 4e«ti8 ««r* fttti^^taH* %& t^^ d«>Bidti9 etii* 
ii«ti f#K i»9iitft« •A««j^ Ud&«, !&• trntrtK* «tait|»iifiri9 
^MietittriiiMis ef f&lMt«&tt | r^ i i i« i ly ooeil b^ i^ U^ iie in firiiilii 
hm9 im% h%m 4tt#U««l«4 ti ipi^irt* if»f ttftii«a.««ii» «9«i*^«Md 
ii&diitttriii •t^9eii«« m ftl« wfiiifi*!!^ #f i<ii'%« and ift I INI 9ail«4 
19 
Mtiea* 4 atftefsUoa h^im* tut ifamstlQ inoltiat iiM«& killed 
m «ai a«4® •«VQ7«i &iia4ir»4 Hi in tiui iMtuittial ^«« of 
f i4 ift tavtrta, Mirloni «!%!.••• 
maieii aai e«e9t rrsm frUo isf^^itim ^t o#«i liar« ^sta the 
rapid 8ta.n 10 p%%wQl%mik m i fii#^«l Sa*^ o^al m^Sm ««11X i» it 
A ft»ri#«jr of 4«fiiilliaiii #f ait f#llitU&ii 2i«v« i&etii 
4«iai fmuoiopM0ia.» eiM0t«lit£li 9^mU9m^ or ffottolivs motl«> 
tdtioii at i l» mi%^tt mg oifoiaa»toa0« »Moti 84i» to oz" a^i^i* 
ir«o%«. f^oa «^ «A»€al os»iuiti%4«iit»o of oit aar olt«i' it» fti^oioai 
or oUttaisoi ^op»rUeo •4fflei«iiitaL|' to li« 4«l9&ta4 &f oootif^  
m%9 of &IM aftSioa* X^  i * o^ OfUil 1^ 0Ofi*i4if «• poJtintfiiita oaiy 
«li9«« ool^ aifiooot «dt@d la siAffl«i«fit ooij^ a^&jraUoalFO fi'o^ido « 
ae»a«itfotbie «it«ot oa mm m eiJ^t «fllatl»t t^eti^ioiit ^ 
«rtitfi«loX £9i900iti0& of aolfar oo^^io of Sifisg olvWtaQ* 
fHoF soy oeomr @t 6oUi f«r«i«i«»f UQiiia ^vepioti, dv eooeOf 
or in fi»ioa» ai^dxtiiroo of lk«ft6 fof«i# foiMtioB of ttx^ ^ix 
20 
b^  • aingit o^ASitil. i|»««i«ft ^pt^mt» %^^ • mm% ^mm»l •f«ii%t 
eiM?%ftiiiljp mBt c^a^ol&i fFdfei«»» Sfivtalt« « v«#ir I « t ^ smib^ 
ZB4t i t ie 60QYi»iie&t %Q 'Gmni^^ two Sifi«r«l sroiifVi (m^ tlioK« 
«iytt$4 4it«<sil^ from it«atif iftUe •d(^e««t aad (te^  %hm% | ro* 
IMI094 ia %^ «kx ty iMmmtim msoem ^"9 o^ r I99Y« px.i»itjr f&H* 
f e i i cHgi^ i of a @d@pi@t« 4«»«yif U«m of £ ^ #ftli£i«« nf • pd l l * 
!i$«d iiir »t&ppXi« mi« i« ttttt^ Ni6«4s« ftfi« I f m^f^ ^ %m p9ll» 
4%iQ@ «ftlltie» t9%Mi& timix mm% idAatl&lftS after (iat«riiis t ^ 
£•89% 9r9fi4« ft d^fttaiit, #»fi»taat^ «^«a^«iiii oli«r««t«r to ili« 
t0t#X •]f%mt as^ %sy l i s ia4i f i i i i« i ddB«tit4^«ft« If««la.tJLijr 
i t any ^ p&s^iH« ts» i t f ioo « fd i^t^a ait isica i& »»m9 mA 
%im, • d^^Xax iata@^iiii&a &t )^%m%im i^i%&«aj»a a&d tataa aa 
iov»jE>fttd tey flaettialisi ^«» ^»^mf iflnrala* imt «i«l aipiriiiiity 
ia omf a i r a ^ ^^  ptastAl* 
#«aiXy s^»§MK&^, effaat of ait i^^liiilloa ia %^ taiaalioa in 
f ial&ii i^^ §gmmm t»^  (£>@ tdattairisg a t Xi^^l twoA lHa aii»* 
jCiasa of tifediraa i»^&idi«a* tim tai^aa 0t ii^ltt 9&atr«idUaai ia 
21 
^•ifti«4 to f ttrfelaie »tm, mm^l ^mi%Sf tML^mm^ »£ 
$dtft* ^m%i9^l6%&» X!^9$mBibh^ tm tk^^i&Qem&m may t»e ei« 
jr«lDl«t sn4 otiief rtiiatldiitt ir9«e i^a@ tim ••mtm9 tsaomh XcEjr^ ir* 
A 
of mssm^lB om ^' e«6oaie^«4 «it& •df#t#« f%»ioioii6«i of f«o«« la 
A larao na^er of food| f^«is«t an^ ofm«{»iii«l oirof • 
Holt ^@«fi O&0WO. to t'ci 4«miti9d i^ jr oiip $oia^lflot«9 'liio onrtid* 
Xo4 t«JL4# r«o4i&o froa v«rlo«io tjrfoA of Xotf ooaosotOtttttliiia 
9A afowtlit iiorooofd oiso fisii f i t i 4 of frudco, 084 4ootzaoUoii 
of fio«iot«« SofM fisiit Ofooi^ ftro m o^iioitiTo $0 oj^ooifio 
ioXitttoftIo OS io i^ tiOtfiU. io «Oiiitorlag &it 9e&ftU«|r« AoAmol 
Oiiangf«••, %k9 fio&o t^ oOt •fiooo&t w4 oortudo oiliot foz»« 
Hofo ^oa 00 «i%xoire4 is oogtutra @iilfofiiio« 
Aeeln, ao o«£i«fii#«^ir oosiaptoo of aollar loot 4jiio 
to oit poi.a.«iM«ito ff^o «f«ii.i^i@« CtUfosmi^ ipiX f^tO m^i* 
eiatttml 4a^ea« ot BOTO tmtL |#,6C»0^000 o joor, i%% t&i« figoro 
•«os»r &0 oxoX^ Oii io^a#o iiiol4iiittl «o fiotoJl o^i^^osi^iat of 
22 
•iM*M 
23 
mmots Qi MM j^Qiiiif^fs mjmmmmt 
•fcL 
^t« si^ifidaat «ii4 mmtim^ 4«ir«fttiQg •ff«iil» of alar 
polliitftats oa f«ittttids Jii«v« lois^ l»««6 reou@iiii«i» itt faot, 
•«« «tf«Ovi Q& fei«l«Udfi« iHilt ^l iM UttOitfi m&B •«ffioi^ti|r 
««f# «ii»9« froa «y4fi«r 4ieJil4« •M.tt»4 firds aacitsfft* 
n 
Warn nsitel# iajitfjr »issp«ow da tit« !««?«« of pxmt* mu 
ttihiktmbi^ to «|jr jpoUtiiidii 9m t>« ooitfi4«r«4 in thif is«&eJr«i 
d«i«aon«tt^ fidt ii«0t«»«rlijr «ti$aftiif •zta.ni^Ts* ( I | leaf Uttmt 
3Miia&tf Md (^) ^dwtn «ll«rii«io&, la a«ftf df tli« 9«ii0S tin 
l a l ^ f f at^^rn 4«f#iep«<i is jiiiiy^jr 9k«t«<slHftti«ti« of tli# toi^ io 
i@9iit, fe^t «MJUi $&ftctt#ttrii»&ld, t^o ffttt«i» lo l»jr && ^ ^ » 
6|;«olfid fo7 %hm cg«£it« ia««i»i»«, iiia«ote^ auttfitioap m€ otli»x 
fdatoira o«6 fto^eo i««f p«ttiMrfit f tfy «ifiiX«ir to tito»» j?r©#». 
2a orior to dtfiao t i»«g« t«faiiioiog|' lor li i* 4i«9yuioioa 
to folio*, ©ea»i4©r tolofiy tlio »tta«tart of %m lo«f# I f fo* 
aoW i t «# to tm ligati ya* win •«« « aotwxrii of «oo««r 
24 
•6«tt i»f %lM 2»«lt tlM f«tloX«i tiMM «y« III* tir«ft«j^ «tt iBpK^mm •£ 
ti)« !,««£« nm%»m %!»•• tttjuiy la t l» ial«irv«iQ«l mmm^ tsf 
tut fkiaeU<iaftl •«ll« «f UMliiaf • 0« laniM »*«tim of M I 
itttei?ti4ii«i «r»« fOtt odauOly H i l l a»« ^»i@ mtiM tf««l^lz«4 
a.i^ «ir«« (SSA^ gi99&) (Si) t§m& tlwi «tt tiM i^ytf ladi Xoii«r 
fiitr£a@« tl^i*« mill H • tiitsl* a^«r ot U M lMftVf^aU«il •»1.^ 
•«i«lii@ly Mf ly i %li»i# l«ir«rft ir« «lui tficbmls ot ««lciii" SBA 
8r« eov«7«d«4tli « l«|iiir 9f 9a%ift t« Mtxy tti(%«r»i«X 9f Y«ri«d 
tliiolm««&)* l^ te t i r ^«^^ tlHi «t£i«v •9i4idrai«»UX %• ttf» 
of iriilitjr m^foittt •loagfi^i 0«lx« t«i41iii oft %wA M i putlHii 
ftiONiljF toi^«li«rf tiilo 1 * tlM» fflylfMiaOt ^oytv* !•$»•§« tHo 
lower oagt of tim i^i4ooAo aoyox* iftd tn* Jj»tir oji^diindti 70% 
wUl flQi • loooo^ §mk^ mm of ooUf of aoMMliot Isrr^eiair 
o^po, ^ ^ •fdogf f air«asly«ia« 2ft oooo floftto ittlf ifto 9§a§3f 
parooo^fto ooU* m^ tm^ (iX2JLolilff3| (Sft| xoportod %lMt 
Oft floaro eoroftiUf «x«Biftotioft iKt tte otiioiaio foft «iU. dft4 folto 
of Of ei^«2,Uftt4 mllB (gitiri ««l4o I oSgiftiS oft Oj^ ottlsft « or otoiu 
(otoaoteol tftxoas )»otli tlio ttifiar 004 tlM loooY ofi4«niio« £a ooao 
oaoto tliiibOMi ovo fMMtl Oftlf lA %tm loooy oM^iVftit* Slofto ofi IJH 
XOi«y ofi4oiido 090ft lAio iLcraoiiar Ofoioo* toio gftovi o«3Jlo oro 
oopai4f^of aof«aoolt of ofoalng ot oXooift, tjto stofto* 
dfto of tHo aoot ooMftft offo^io of •!« ^oUftloHo lotno 
^oomijroio of tk» @olo 004 fi&ol ooUi^o of tfti liooti** tim 
inltt^ fXoo^oiioio ro^ltlftg Wtut i i oftargoo JUi oolof toioUooo too 
25 
( f i ^ i f J i » lf«S) imQl iB^9 pUiBmm mu» ^« lA tft* i>«i« #f 
lia^tif %tt#»«60i&ti 9t %Yiiaitt«4 i#»Jii^ ai «r«ft« l&««# «ir««# %m& 
Tito i9»« df t&jL^$^%fjLl f««^.t« «»4«ii|r ift « f • ! • sf«*& ^ iptiiai • 
26 
le %M X»9tf df%@m mi%^ @«eti?ai eiiXO£-ofti«p wMo^ «« aftiioaimtii 
9M,m Mlt^ H c l^foif <liaAi4«g a&d' s tofc»nii Qsi9r«ti0& with fJLtt&fi4«» 
t ^ 48rlt &«ad of @dX3f m^H^m ^ « 9^« <»f Sftcrdtio- U*«a»» i« 
oftM Ibtii^fiii la a«@ii9»ifi6 ISoi^ riAe i&Jtafjr^  Hit fi«i»iil«litA 
of m»U m^tm of tio follDsio e^lo OO^MI to io oli«rMliftxi«ti« of 
m 
OiOiio iajNyrf la oooi Umm i t «t»o(^ i^ oa mi%h wm ytW^i^mu 
Giytorooio ofl«« itf«ito 1ft atoooioiioo vltH tlw mf 
^mmm.9^ o^li^«4*tioii«M offo^to of t i t tOJUy t^l^ i OA fJUmt* 
(«04%o ial^rj)* Im %m • • • • of flttotido btit% o a t r i ^ t oMslEllf 
olil^rotio «ro« i» oftoft foiiii i^oi«Ai to tte AMTJ^ of tlP 
ooorotiif ' ititli onlfar 4l | i io tiioto aif ioM tiaoo Ho « ^ t o ^ 
diff«•• polti^ro of tiykoxo^o lA oilitioii to t io laotolMri lil«ti&«l» 
&dUitoo4 tifooSf aiaofoiM^o iM oJioo ooootiotid «ii i i aoag(»tot» 
•jq^oi^o to ottboonto iofolA of f^^ntooto Coiroftio mHxfh* 
3lifoid.o iftjiurf froft onlfip dlffilto M f H oi^ cooooA oi « 41fftaoo 
OlOOXOVi* of tllO 0l0M» lOOtOOt i H O m r l»0 OOltliiCO t03a.Qitf W909^ 
tiac froa oxoftoalvo osJ^o •«oiafti|«6|oBy oMI oflot to»«Ji^U« tJit oiU 
otootoi* otioiiotiAwltjioigoiooaiO* 
If 
IHll^loit «t «a» 1»M) fOQAi t^ol ift ot a^ott two OftoioOy 
27 
«0€t€«r«d siadvttl* a«elE« Hi %im «I# <Hi« <ifp«r a«r«l»i •MWtm 
mddJi Miqr •x(«aA 4»«i«ar4 witti iiieMf 4o9««» ••p«oi«Uir «!««« 
tH* ttiffsltt itiMir* M iAiU«Ur mmxm •iaov»«ie HiiA My itto7«tt 
X«o«oir» (Si)* Ift •i«ttti» t i t fli^2ii« ohl^oti* «•«• wMtt aiiaA; 
»• mtmm»^ <t««l«l«Mjr* ait to • tfOlty jfi^liK Jjit«]rf«itt«l «ev«l4 
fMMt. («i«i^ :.K tta4 9lili»g, !•»•) fottal %lMi til* n^iU 9«lt«yi 
omkAUjr 4 viildpt mmw9 U»iir4 tin Uf %&•« i^9 tliil •atiMft by i 
• •«uri:i«i«ftt iMi« r«r 4i«ftas«it« Swtt t»i«t^ty^ liow«iwr tiNi f| 
«i&]?i4« mA MBgftat** •9^ p«Q«i « • QtmOlyiittlaaiitiMliX** 
«tt «flrif Sfl& t^otRt** tl» a««f*t i i i t ly tNii tJit imttirtiy y»XjLii 
fiMVt •?# f«« 4ii«ltt«Uf• latlHNrtloat df ftr9»tli nidoJi %m 
to Mtfllittttt «• «if p9lx%%m%Bt sliHoiiglk i»i«t«ily 90»« sfiVtli I 
• v««]r t««l •ffi^ii ift mm #••••* ittft oostti^ •l»<9» on x»a4iil 
• »«U «i ia artift fUJl4#, til 069m.m 9mmUU%% «U fflAlitUoft I 
«tirf9«ift41fte ir«M« fii i it acltffiaUi^ iift«» l^y t r i f l ««t tf «IM 4 
4««lY«4 •j^«f ystt«ni» jm4a«« Vi»r M»iii4 ilNiofSMim«t I t esoKt 
«iii«e ai«t ju(f« • tefwft* ttitioftt tii»4c i^sflriwli^** «rt «MtU 
itti«tiiis «a4 or «iMs«ci^ 9t/b%9m m Uth Unmm m$ • t tM* 
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giluri«o« &«« Xofis b««ft mom «& iad4«« •piAaity» or 
«t ftl* bttft r«poirt«4 8 4tBi«siae i^aeitiloa of OM ivnag toll* 
la fi«14 ttottoii «• ««U •• ta itf«r«sl IO9B 9i im»i««l Atuala*^  
«iio#« fliifi ir«»alt£ Ifi « •fr««4Xa% ala^at itfosirtt* pi tat r«* 
tiieir thm %m 4««lf«dl ooi^cot <i|)7ietit ®oit»a flta«» ililX« tli» 
i t 0tfco« Hfti bftta 4«aoa»«v«ie4 ia &%l^s pimt»^ if eooaoolo 
is^o^lttsa* ia %im tiel4 ham t»% k#aa ••taiiU»l»4* 
•nrl&atfbu to «ljr poll<itl»ii« km be«a obtarteA ia tita t|ait«a 
•tataa m mil «• ia jsaoitaa* ii aatiaoa 4«diiaa ia eitrat ia 
bai&s a&l^ £i«ao«d ia tsia araa aajFtaiaAiag laa Aaftaiat* Iba iMa» 
ifaataliaaa af taa Aooiiaa ara mmtlf iott ar laataa, ohmge* ia 
aatejr faittiaaahifag «aaii«r fjrait« isa gaaatalXf paaf ittoata* 
soaanaiit aiftiifiur etf^ata aia attaftaa ia ta» faaat^ia aaa 
aavUaaltaral oar^ a of t ^ iraa* ma aarx^ aaaaa«aa«a a f^tUa* 
a«d varxiar i* a part at ia« a^airaoa* iaag aoat^aaat* (aaaatt 
I'Mt 9B,^ aitraaaa Oiaxida) m^ f »?# t^a%il»Xa aipata t^x taia 
aacXioftf mm at ta* aftaata aoea «a aafXy Xaaf 43rap, oaaegaa 
ia watef reXatidoai iaeJraaaaa i?a^iratiaa« aad atibaaraaX vtflith 
af fai^ti^Xaa^ Ijata ^aaa a^parlaaataxxr aXXttviat«a l>f nxtajrlae 
ti3afdaga adtif ata4 aarl»aa tHa air nJiiaa ia aotpXiai to aaoXoaed 
pimf ( um&m tad I^ D^JW* ^fff) ($$)» 
It aa9aX4 aXao t^ a aataa taat ao^te air paXXaliaa iajafjr 
to taa Xaafaa of pXaata em aava aa aflaat ai 0roath« (^ HX% 
XoSE ) raportea taat a plaat^ aaUka aa aaoiaaX, data aat 
29 
tBktf ia prtbolit orgaoie eos^odadi ato«#»arjr fov i t * e«lX 
%mL9a ttfm turn ao i l , mA Um ae^^QR AioAm tititea irt>& %h9 
«ir» ts»e Xttt i» tli« •!%« or a6ii»f«o%ajr« of ^•»« Mt^r i t i s * 
I f tiM fd&dtlon oi mm i««f S» d^vtvoyoi^ %li« «&Ur« OIT^MI^ 
i m i» 9(it oa ft UaU«4 i l«t« 7IMA» « •ieaifioittt offoe^ of 
fimarido »&ioii ductx-or* t«r« of ino looieo of • «»»•« »mh 
«S f V ^ t or 0 i» of t&Ci • {AAi t lY* f I f f iOtioO Of l^kViOOtt i « 
•ft «x«««tlfo dlebao^ of ^srjUg broooftott* io imtt ao #vl* 
^Od», lOttovof, «iiat L M « offoOi. 1» 440 to aR?%i4«i aoto t^ oo* 
ie iHio oisi^ JLo loaf 4o»ttiioUoii »lii«& Usiitt tHo fooA ftoeoooii* 
t^ for tuo tt«« to sudfttoia itoolf aai gro* i n a aoraii ooaa* 
imog ooa^lox km tmma 9^i«o»ivtl,jr otadioA ofot HM 0m% 15 iro 
m& tlwro l» s t i l l otrouft doo t^ t&ot o i l tdo i^iairtotoxiositto 
jartfioat &«!• I»ooo idootiaod* 6iMo mm opoeifioilly i4oatifiod 
ao a m^ax eoasaolitaat i a l»&9t F ^ i a I9ftl» «ia «o9r« taciaat 
rasaaron a^eoato tiial t^lroeofi dloaiaa m%ig bo a liOJra ij^ortai^ 
eoatosaaaat tarn no hava ^oratofoflra tlxKi^t* XA odftitios to 
tli«»a m&m toaiioa&u^ otDara half ^aa poot«iata4« tuanll oa ^iaai 
Ta«fooaa «ad j^attaraa of iajary to pl^sta ^»mm(i to foaaibla 
ads^ooaata of j^ lK»tooitaisidal aaoa* 
OQ 
o 
1 ^ 
{C i l ^^ ,« t « l | (64) • flui i n i t i a l do l i i ^ t * i« i a tJa@ tpdisesr tsr« 
ttfteH^aia o#i.it #«urir$«4 i^dg ( » mi' •^•dt i i i lo «&ieli « ttmia 
o^tus* %& msm see^t tli« t^ f te t i» l i o i t ^ i iBi^« ^ t ie6« %& 
Um mllit i&t^m% %^- imms tfis»tmi»f imift pS'ddiiQtf %^ e l . ^ * 
«it«ari«%i9 iiiid^»arf«9« a i i te t ia^ i i i tad i^ t «x* ^Jfoaiiiai i n 
ftliox ott9««t ^*^& ^* f«%«8i« t&g id « %«»l»«B«t»9 tile «^i»pfi« 
M i l * »£ ih««« is«f#t «f« tiMittitif^ $i»r Q&lf II fillet 9«rlad 
»9%msntial ssiX mitii7s£laii &19BQ %M iddf 'a.i«4« ^la^i %i§ %& 
tti« s£f«6t is •^.mniif ^x^m m^ts^. %im imit 
i M i o f J i i i 4 ^ » (^N)) » ^ 9£H&% tte @lllil^ © IHoiui* 
• t6 of tli9 lH'tr ant aa$49« %a& ^QlXa^um^ m9* %& lo»9 i t * ^w& 
&Qlm^. t&i6 t | f * of .|ft|iif3r i » aot ««iftii|r ^oftttistt «i«ii ^ t i f ^ 
dioxide 4«a)»«^ «t ^ i i i i i » 9 ^m to f iH UMiaiii 4oo6 aot €««§• 
• • tt&r&a4 « 4iif«ir#&is« i n i^af iMoia«»« m t l i i f l 4tt« t^ •lO.* 
Mf i l o i y i i i * 1 ^ e«aoiffti 4 '^ ^mm» f«it«rA i * Qftfiii a ^ ^ #f « 
«i«d»ft«il«ftf iiadistg jrfti<&«ar i^tt^ ^i tUt ^oteMae ^ 4iir««l£iag 
•aii&cii«t«<i • i t n ftiO^ ii«i9ii4»t mm K^9& ftfKf«r« d«ftig# oe«* 
mt^ t i l t iior» tn^df t i iSTfiptoiia §m aomtU^ ^ »••& it^oiid 
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est (&«t !•?ei» «aXfi&i9at &Q isjitr* f«pffttinn wetiid ># t«r «!»* 
m% io pfft for •«fer«l ismt^m L^»r itttX* fot ••t«£ai d«y6 Ha* 
f« pjr#aad9i Od mute iijiti^* ii^ fijar^ i «l»^ i t oo«4r», 9^V«l9j^ « 
to e^y i^ir ^i>a.i4« l&|mr|'« i» &«f« {lotdi odeaeiimei iaitiir|r on 
tsi^ssdo £r« siUe^ts did^ii» mkidh mm i4»&U«ai ta mm^ 
fi«0Jc, 
mttfaiit i& aitiTQg^ 4idxiit &«» !>#•& x»fif«4 i& 7ee«* 
at fftojil^e uMali •lismtd s s«rt«4 d«j^ «siiic»is in. friMit^  of fl«* 
at6 oj^ f9te4 to iaftl« ifo^ &a o*& pp|i for ima |^ «rloAe of ti»o 
{fmim4 m4 wMt m^ {lUj •UUm &mA to &• o^ t^^ dtd 
aai oi% a^4 isoX^4t tticftito of th^ fOi«il»i« offoett of oittio 
to i^ jroi4o# f^ettaati m^ m %umm tomA ik«l«jraJLljr in pix»to» 
oHiffiiofii iaias l»f« r«fort«4 t#f«jefti gi«£« puttofiMi iiJii©^» f r * 
(»i ti^ « ipjftotioa siTft^ii* iftvoiftd «iii tlie p iMt mfttofitl 
32 
iftjta?«4, UUiaxl^ not b« fM (Sfsl^ra, #6 « i . , ^fi«ij i tao ie* 
& Ueok paU«r& n&iehy froa €}B iajfixjr p«tt»rat^ ti&CKad not 
b@ deti««4 by f^ or Osda« ( 8ti&AlIi t t al, 1969) • fli(i» »« 
p]r9fi«iit ia tile »i»a ed£s^ l«3i« 
fltioi'la^s e<p«af %Q aot ^e osttiXaUVA poi«OB# to tim 
pXa&tv tjrefttuaA&ijr, « pXa&t e^d^a la «ci ««sa»«pj:»ii'« ooatticifig 
^ l i p ifi tiji»y pr&vldsd tHe itt^f Xlves long efioo^t aeoaia^ 
Xat9 •fio^oli ri«0jrl4« to iftjitf« tlio l««f (!««&•« fli« «ae&oa* 
et^ t efr«$t of Utioi'iiia «ii«t i t rwMiiet to^lo eoao«iitratioa 
i s tHo pX«iHK>ijr»i» ft&a QOii^ piie ot ia^i-aal se l l* of «itt X«ttf« 
T)i« eff«^t iiftiiAXXir »««rt« oa t& mwfiia «fid lip» of %&• X«tft 
pro^«48lag inward »itii «i«ii aa4 aoaU^ad azpoaara* X% appe* 
»t» tiiat fXooiride aataicfi tai Xaof iJuroogi) t&a aisoiata* »iia* 
04t laJUjr at tii« aite of mAtt:/^ and ia tr&ftaXoeate4 toaarQ 
t2ie aar^ i^A and tip iHtSi %m aoraaX fXoa of vatasr* IXoUda 
doaa fiot a«em to aofa ia tHa oppo»it@ 4ixa<»U^ { W&m^tl 
tmmt^ »a &am taat •ttiar ioaa <lo a»fa oi&t of tHa Xe«f • 
oa ooXIpaa, tiia oaXXa Arj oat aai s»a«raXX|F tvira df»ap 
Sterna to taa* t$ie 7#««tXt ia a fat Mr ttriidtog and aiiaraotar* 
iati0 tip aad isaj^ aioaX b^aad appaaraaoa* IFattaXXy tin Xiaa of 
U8i«r««tio& batneaa )iaiiXt|i;r aad aaerotio tisaoa i& aiit^p «ad 
33 
ftod* mot9 OitUiiet by « fi«rro« dark jr«4dl«Ja-t»ro«ik Uo« of 
dead ti«»a<i adjaoeat to t:i« ik a^ltla^ ' %i8#4»« l a tftt «•«• ot 
tlio br9ad*l«ef®d piaata, %hm affaot ^^ ay oa^ vAf at ao^ plaaa 
OD tlM aarelfif t^Oig^ ao'a Cx^a f^iatljr i t takea piaoa tamard 
tjQia U|)» i l t ^ toaa l^tiYaa, atiaH s« peaoii^ tttm aacrotla Ui»a«> 
(it i£ -tiita far^iia ifid d7op# ol'ft i.««viM • dftawad i^ p«(«r* 
a&ott to %h/$ Imntm #&lLs t^ « ftl&« tiaf• a »oaaa&at o^a t^®^ 
raai£tsa9a» tlila raaiataaaa ii» aot aa atiildiia Im tiM brood* 
Xaftved pXaiita ae ic iiia 4sya«»aa* 
Id 0tmi9m th9 oliaraoteriatia aaerosia oooora at tha 
tip* p^dgr«#aiag do^ tiia blade* ^ « Uroat l^aviaxXj; Haa irr* 
aa^Xfif atreftiafia dona ti3« sax'tsifi tar bataaac vala»« ?ba Xloa 
of dasiaiaatios l a , i»wai«iry «|(tita tUcrf^ iritu tlia aodaat^a* 
tlag dii;^ XXae utsdsii; prataat* xa tiit tolfara, tip boira i s 
a^sradtatiatie, »ith agaia a aHarp ifaXX<»«ariKed Xiat bataaatt 
daad mi ^&l%hf tiasiia. aax«ro»ia« aa ia oora aad oitrtia, 
mmf aodasioaaXXjr ba itkB primts oar mXy nyfltptaa ot fXaerida 
dasagia* 
St^Xtat aata m a pXaat ^m%h hmmmm add aaa»ait a 
i^aaifax tadadtiaa ia a^9»tji« deaaitifa pXtata aajr ftliew opia* 
mt's^ s^oxosi®, Qdoro^ai Xaat abaoXt&ida, iMt «»ttliili0i« 
bttd aba«iaaioa« me taiXtira of fXanara to apea praparl]'* s t i* 
fluilatioa of XataraX gretitii aad roota la Q&amn. { HiSf aad 
PIE 3t ^^^• 
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tn^ «liift id o i l m4 m%m@^ 3«s, tM« fj^ abiasi is ao ioa@®r 
m msl^m* Eo«0Veft #&li|rlefid ®8 m a^98|ili»rie |tdll«4t«at 
i s a ^jtQbim fdJT ias« ar^ps iQ ettftais «f«it»» f!i« lii|tt;r? 
oeeiiTi-iae o& oj^ciliii» ( siuSJLSfOT,«* «l«, i t s * \ 1» « eoUi * 
f»e *^ p© of iajary oaii»4 »43Pf •« t« l , * «B4 0«tai»» @ofiii(l^» 
sbl« io«« in ta# oi-eM.4 ie<t4»t*jr of a«iif<Krfti«» &« #fjr««fe 
GO ®9««9ft(lMi.t2^959 I ift ftitd • ^ • U a i t « ooiiip«ii4 i|p6 ;Eof 
injttrjr &4%t a9f« iin^arfeftiitg IHere i« p^mtk «l.t«£«ti9s «fi<i 
6ia^ifi«» Iti^jfogea »dJ^4«, l^4ro«^«ri$ «6i4« tiaoiilftt 
variotas sintiifi froji^iii^ts aad ot!itr «iEoti@ •&«edeals, mbx^h 
i^%mx»llg oostur in ooasaiiliriilioi^i •t&ffiolaat to «tf«ot pl«(it« 
OBll i t ftsei4eiitfti spiiitp «i»i>j^9iaG« • d»li»fttie titwat 
cGlXft i^e o£ tt'^ X#«f• - S i l v i o «ei<l Met i^ .^ ' h9 t&e ®«i»« of • 
OHM »ii$r« €t0£i«f6 of $tiMtr %jei»*k$i* m I M ita££^ii^odii.iis 8ei4 
Ai^ tm taipiiol®*!* 16 tili««« Gates tbt iajuri upp^xt on tii« 
ia#p«r 07 • i fdttd ii47l@§« of tim Xoaf «• mul l oolXi^ooi •rtos* 
^Qtt«Uw8 tUo Sfoa i t aifl^ot i^«oi&» «it l i the «(l®iO t i igt i t l f 
irais««* t 0 ) l J I (16^^ is<liftt%«» t&ot • oafttrio oei4 ooroioi 
35 
a»«ooi«t«a wi%^  team •aoa«>^ 3rp9 owdiUe&s any b« r«st^«li»i« 
for 9 »istilKX i&jar^ - fiKiaa oa a^ ard «&« tal^ I« &••%•• la iooa» 
am b« oiftftfted s^ ftlr poxi4ta&t6 «Q,4 sty 4im«a« d«rtala pleats* 
X«v«;X eft«oIII ot %miif pk^%o%QXiQmtB &«t« aoi l>««ii ttitalwA. 
A pX«i( ifi ft 9fo44ot Of k%B ftEfifOiXP o&i rfttpoQdiag 1& 
aaay i^ ty^  &o t!^ iit7ftS6«» of as voii ad to tlii oofport effoardaa 
by, titiftt Qtsviroaaitat* Mix poiititloii loist \m aoa§ia«redi ais^if •• 
aotli«r T«otor of tue •stii.'ofiatat aloiig witHi diia«t#« •ai l , iaeto* 
ta>» 41»ofts«»f aaA g«ft«Uo iil»tdry« oi »9XX •> oaart o» i3ba»« by 
oaa* tt» pitttft^a of Xtt4^y fotwtnd ^f m aix poXxtitftot may oot 
OfiXy b@ aodifioi or obeoitrod by &%,i»t eovixoaaeataX faotore, 
b4t frca tuofio ot^ ftt footo '^s tti» pXftSt mf tef«Xop p«lt«ra» of 
iajofy Miiioii wo 4ifflo%iXt i f iopooitibXo to dletla^ololi froa olr 
poiXtitloa effoots* 
mo m4it$iaa offoot of prior eXlaoto^roiofoXXt toi^orottuef 
mA wiod««ro oftta sXfflo<iit to «#to6o* xa oXfftXftg « ii«t«r« 
ftti?o«o pi^ oosaoaoa proSti<i«« tlio 4l»oo&« of «ato opo^ ttDXeti i« 
oftea <lli»tlagal«^obXe froa o t U ^ dioadao itatgo ooXy «itli 
ar««t 4irfia4Xty« gii^ toB^ertt irtti o a prodyloe • oooroii oa ai^ «> 
Xo 0&4 ooffio Q^n^ trooo «lil«2i »ixx ^p96t aolto aialXar to 
ooXfor dio«ld» i0jary« tMBy;i«rotaro tad wXad, tiador oertoio eaadi* 
tiooa of ooiX aoittii^o, ooa o«a»« aa odno b r^a oa ti^ looveo of 
aaay pXoato ^aioh i» very oXaiXor to fX*»rXdii ia^ttry* la tay 
36 
«aa tile faf^ A^iKbeaGe at %im •U«i$fi difrioolt to o»t«bil«& 
e«!iittlo aftlE»*vip ftost Ai»o b» aoQii^fo<lf tile t«ot %&«t <ilff<» 
•Tftut epoelts 7««pcm(& 61ff«£«atiy to •ix poUtitloiit •• »«!& 
®« to 9th»s oitfJUo»«at«x f«wtar«| It ^asrftXijr e^ptatsa, ai» 
w«y<fr, tM iiU^tiWB witHie t&^  •j^«ai@«*fit7i9tsl <ii£r«r«aeeji» 
ar« onaa ft<»6iXjr &f»«t, j^si vai^ietioii of i^ftolol^ Af) At; ^ t o 
60^ Of t ^ ie«f dotttrojftt hf Slmei^m^ %^ «jro«£ fi^t^r vari#tjr 
# ^ 0 2 &«xt to i t ffittir ib«fo QQlf the tip of tii« H«<lo iajtir®4« 
XA t2it 6a»d 9t toliaooo* ooioio^tiUXlt^ to oaoBe<»ia440iid fX«ok 
HlMifi f«oe<l wltH tile Xiift of ^««ttri8» rasgl« flra»ft6y 
•BCi iji«oot& tniit 9(10 vrook deotriiotloa m pl-:B^B out 1* lnoXi'* 
o«Q to adopt tM ooaoopt of • ?aag«iiU. satire ••$ i ^ a das* 
tari»yifi^  t ^ pXaiit worxd* um^ of tuaaa i^«sta oan prodtt^ a iaj« 
orar Bs&gtom i& pXeati» ^StX&h ara MM aiaiXer to ttia ai^to* 
sm prodtioad bjr ais poiX«4taata» |.ai(fboppara aam pfodiioa oa aXfa» 
Xfa a bXote^ pattava of aMtt iataYValoax aaoroaia fary aiaii* 
Xar to tttat oayiaed ^f mlHr dloxida « Soaa ohafa? aaa prodaoe 
ao iAinrj Mt® aialX^ to osa aroitstit by atOj^ dio&lda, aHiXa 
Botrytxa ioliiOtiofi of eiadioXti* 1« oftao diffiejat to diatlagiilati 
froa floorida Xajtir^ * nan/ ^i ^a bactairiax acd foo^ aX bilt^ta 
of ttia o^aaaaa eao pi^ oa^ eo Ha lianiiaat tX]^ bttfn, 904 otripiiiii 
aialXar to the affaota oraatad by i>aoa» fXaiffXaay or a^afor dio* 
xide« m tut aoaaariaa of al? poiX^tds a^ q^ &ooa fiifao baloa^ 
37 
ooijr a tm ot tu® s>o««i^ l# ii&aimim i^t««ft® m4 immut «£f* 
eett are notf^d* t o profdirlf <ll«ai&d«« el? pc i^X^^Uija «fir««% os 
tuS eu*i04tX4 pir«f®f«iliijr &# iiitp^drt«d ^ ; s«!t«arfiii!i«ii£» of the 
taut sMiisI l»e f jr td^tajteint i 1$ l l i# i^Apoam a^ jr#i«t«d f loats 
for •eoH fXanfe »a4 f0XXtii6at» lasni&g ^•s«itX« fftriet»ixi<b^ 
«a4 liae-eoaotaCirfttidii f«X«tids»^fK f ^ « o^VMi pX«3t •tiXX. 
S^» not f«7i&i% aa ••t»i3i««« of i & ^ i ' fotfltttiaX to • si*«a 
m%9 Of f9XX4t«fit «aX«ii» tli« O0iiiiitXQiit aM«jr uliXdii f ^ pXflut 
daiietio f» i« i^ iX i«^ to f&XX^tmtt 1» ««XX i^&mm tad 
ase* not MOdirtariX,. &m» siAlXar fstl«xae f i ^ i X f f « r M t 
^XMt»at&, «• •vxa«iid«i ^y i ^ i i t f ^ s * «iii6«9flii»ixi%ir of mm 
j^lmtB $0 fXtaotiae «ai w i J^ r di^a.ilD« 93tm% f«r i«&|Xit7 i o ftatft 
wi t j i i i i a is^ v«&^  %t<ii««» .^p«eiiiii f f i rX^^ i i t j f Um &««fi «e@s iooui* 
a«eil«i i n iiaa«i'04e seii«t« ftad aejor ftifi«t-«X diff«r«fK»«ii liiiv« 
38 
f«?i(it«i vex-iatlont hmte htma mm% 9^%m^it^Vf «t44i3i 
i.S9l«i@il M4 a0f«i0p$4 A »mmi%i^^ iiri^la iiS«X f^  ) from ti^ia pl% 
m 
9S e t^f Y«ri0li«i« MmnmuZ •% i^f to8l«4 M taarlttl^s of 
lii.«olieE« %i^ 8Ci<«^« u m% fm^€ tip iMid Clol4 vtrit tf to ^ 
ao«t •4»o@f«il>i«« m&m'^ ^^ »mmp%i^l9 f^ri«tit@ in tim Qmsm 
«9tiettt aive7 ?«ix«/ toimdo fi«ji4» led dX«iA97« rt«« X^A to t^» 
AsYfilopapat of skm% S09i»%m% Tatioiiea foir oo^ a^»3r<il«i ii»«« 
Honi^ tXy fii« aoJTo »m9iuf tundti^t AAf« fotiad Msli «vOefI«so« 
fof iiM ia flOiiil0£iM V^msi^mB m^ m Dioxo i^OKi siiidrial i&t 
•tiiolfii^ UMI •ff«0t» of air i^lliitattl« oa pl«it«# 
«^te piai s&owi/l « Vftri«4 ao&ftiUYit; to atosr air poll* 
iit«iit*« ^M(9«roli lia« slio«fi tftai. iri^ oul 80)1 of tlM nMto fiat mm 
i&jti£od moft Of i«»s s8V«reXf ^f o^oii«t si t l i^ dldii4« mA 
timti^^ Wsmw. ireoa «r« 0«e»iliYo to aort.t^oo out |>oiJbit«&ty 
%%mi» to a aissia pjl^iaat., aei fO&«il»Xj tsite to ao foliatantft 
&«o0«&ti3r uoaixnair «&d ^§^M^m ) «. oiaorotio aitttf sm^ro^ 
of »Mts ^i4» lifli &oe& rolotai to tuo ®ej30f«i j^ 0 i^< f^t of aif 
fOXMtioa ia o^vti^ ai 8r«a# of tiia ftiwt@im ijoitod acaitos* l ^ a 
41a@fi@a aiao affeota mwkt ^ of tli® %mm^ tlsm 04Mi«tiva 
atsocta ^m% m»t h^^m i«oi«l#d# 
f&a aoat lo t f lgo lo i atmif of teir i t t t t l aaseatliMlitsr IUMI 
bean fap@art#4 froa itaoooaia { -mn^ • Qscuia raaiatafioe aaa 
39 
sist&Qt f®ri#tjr 0j.d0«d »ci9ii efl«r •^ povitxv %Q 0mm aoi 3P#» 
$l«m4 fdoa 6tl«# o&dnt fiisie«Uaa e««i#s« fli» ®t«rd a«li.« &f ta« 
lor iaiiBr4$iiad@ Qi stot lUfl i^ aT oaitate o i^xit' in f«tlkiip» 
^difift l^ tit i% ^i«rviiii fyorta^ iav«»titstiiiii« flit is^Ktlda &t 
a^dtio fast0£ft »ltl€li a<i^X9i ftiMiitififf t# i i r t»ilmtflalft 
83^0 djtr«r« « ia«m« of isvoia^iiig mm% mitmm 9lm% a i ^ t i t i 
f ^ %km itM^ Qt %th»s memtimm affttlles •saaitli^tf• 
f |^ lA« 4«iaii Id f « 9 i ^ i l i ^ ««i ]Ni«d«Aii0i ift lb* film^ 
mmtik Mtftl^r? toiil 4 i i aet ^aettt v i i t tfirttti aii l i l tim i^mt* 
f|dii»iA« i f i la^ ^ s3Lm%$ Ai^ pMAi ia MtiaMiliiiJlaa ^ fliitfidt 
our 
la Ite l^«aaa» • i i«^ i4 ly iaaaasl^/llia ^ i l * aiitfata* 
i B ^ n ^ alia.f i t f i ) • m 3aaoa«it^iQat «e id la adt pf« 
i^ ir «iliJil ia IHa yasga af aaai^i i la mtmi%iMm f^aala aaak 
aa ^wilaiaa ( i x o ^ i i a ||HI# ) , la i i iat ftaiat ^ 0 . «al aaa i^m 
traaa, i t i ^ a l i ^ afaalaa msk m m§m9m^§ a#tla% faart 
Bli'aaltafi'j aid laaaia aitt laaaaiaiala aa iiaak aa 8Sd aaa vi l l i 
ani iajtsTf a^faarii^* I9ia gaaaaiia imm • ! Iiy^raiia faaaslia ia 
a ^ U ^ Xttsimail^a fat fJlaal iaaata m l^m tum laaiMt aaaa«%al 
IIMwiali I A M aaifaiMi' faai^Maa ia HHI l^ iaaaMAa sf tUs ialaiNNMiii^ 
40 
f«rl»^« • t« i i •# ippiili till •«fl«»«i»*iia «Mililyittt 
Sit w 
Otia^ l^ mm ummMMt ym^ {U^ %vMn «i lOLvt (Hi) i « ^ 
( a@qpl tti i4»« l i f t |« {ym\ tU i « ^ ««llii Hit* • Ma i t i i 
i9n \ (lift) 
roc 
$mmmm of t i t mij^%Blmw% «lw iMNitMrll. « a i i «ol«|t« 
41 
iMt oi»ilix s^*&^ mm ir««d#t|i«i «i i imslj i i t«e<tiii9ft IM 
MAfMiat lA »$»« iOJiiHit^ Ui tliift f i l t t t t t t tiMi m %im ••«&• 
m^iflHiA mmm%^9^i»m SSB o)Mt«rf«4 M I * tutu f t alius tmm 
t i t •zMl sMiiiialift #f ilMi «s«i« la | r f I t «tt • • i i 
4IM!Bi|^*JwB- i*HWP'*^P W^P^ B <<fcw ^IP^' ^P'BlipMHP " i i m t W J H ^ W F •^p'iWlWPRB' Hf^JHU^fUPWF i9' i l )M^w9 |pf "^ l^lr 
tb« !.•• t9t ^ jikl««i»«»laft id pci«ii^lJi.tf »f ««ii. MHisraait* 
i«ftti i l iat«ttis«e7t li«f« 9i(i«if•# t i i t i i i t^t gtl^iig i«Ni 
tiftfiii fiii 9mm%» d«st9t«tiett «f I ts o^iltaaoft* At • r«4Nili« 
tilt ^i^ovtiilU sttt 4titatpt«rtA itt t ^ tft i^tiBi df tut sti l t* 
f M t giftt ylXm tm^mmm i t t i t i ^ t e t t i trtt i# mt^ t is i t 
^fttft «ia t t i i i t ^ tmt»6. 9im^* ^0993km *^ MMI Hit #tixt ditf 
t l0»tftrtt t i t i t t t i t f t t 1»tioiM tttarttttri it it i l l ir liPi«ft «A 
taneto zttwilif fli ^fso«iivftioii« IA iii» tl«id m im m 0*01 
te OiOf i9t i^  mialwr 9^ plfintB m&tlUwe t# •«!»» p»JUMil«at» 
•iirsrc(»<4l}aiitiaf edm^ «ottofi ami xvftiliMif f^til, <^i»fl^ 
tiwi mU of ftllfi9 #ili&« ill »lm%» dasiiQo i t l««t 
•9ft«iii« aowe?•», bnHni a«rgia« tail tof«iK6ift& ilwifc aftit 
ooal£t7» sajr Mitta • UftSit 7ttiao« iolwir* iitrofitft 4i»xl4« 
x^qnit&si B to lOi^pi lor lOforil Mi»r« to 6««ito MttU 
AaMoi* i» II s«i ol iattXtttiiiite tozioitjr fotttltoi 
»itAfU«9r» ln«k lOifttlf mA 99i»%B ««r« i&jro4 •• foUo»9| 
46 fpfi for I ho^t «^^ iai%« iojturjr; i# t i fia for 4 lioitri 
Aliftlit i&j(tr<ri S»^ » PJM IdT S boariy miiHt inltit?' or oot 
ot ejll. Hotf^ l? aU part* of tlio |.eftf mmmn^ n oool»4 aroaa 
i^potfiaeoy ^ooesiftg tero»ft ^ pon 4rjfiii@« 1 ^ foriogotoA loovoo 
of ooie^o xooi i^eir ^iUiattt eolittr» n^ poMri^ g fiooft «Mro 
aflor aft«OBpUoil84 bf ot&iT l^ oatio froporlioot 
Oi^orioo io flii^pootia to b« nor® to^lo to voeetotioa 
thm ij»|. by « f aotor of « to 9 i^isiooe oro diOorol.l|r sorftiaiil 
mA iat@rvdl&al, tja»y oro ooot «ftit oladJjir to tl0O« «tti6«a If « 
aof^  f btit a aUvar loaf t^oot of tHa %.>er Ut^ apliarada inia 
boott obaarroa in tiigftr«l»afta» xojitrjr to baafto mA radAla^ 
oooorr^a iA o,4i pgm mA to «^ paaa2i io S ixMro «l OfftI tpa. 
: 0 
foir •(•rillidiig •me2i «• « wioideiit Is 4li«ii§<ii f Jtittt* ^ 
IllijrUii* in i^^ diXtttloa « « • • • itajtiir to looton of 
•eositlf* fisftio* file •#!«#% eoiittitto of »arU8ii «&ioto»i«» 
fr«Ait^« oli#44i^ of lottvts* ^ iitti«^ o« 0*^ fjn oll^iiitio 
in %im oir e«4»«6 ioltirf ia ottoot po«6, «;i4 tOAOtoo^  «od «l 
lA m^tioa to o tariotir of im«m» foiltiiaot% tijr «gr 
ooiit«i& U,mi& mt mUA ioot f•rti«ie«« i i t l i • fan oxtoftlooOy 
%hm9 pi^ti&ioo iMswiiifts «iro toiotit^if laort m^ lMiriitl6«* 
7&« aolfi %iam% .^^ atisto IUMO^  tiioj aro $mmm% i& ooaoootjrolioeo 
^ffidioiit to pi^% tJM otoiiitt or oaetiiiir m% ioovoo, pmumx$ 
m ootBtlotoiir prm^mtim S«« oxoumtKo* $l^ iaot «Mt8iitiii& 
ftoft oeaoot illfio eofiioifi Qmfi&& ^^ma%i%$m9 of 4iff oroot ooa* 
pme6%»^ p«rti«4l8riy oadldoo of etXoiafi, iota»«iii% mm «odl«ui 
witik io«««r tmmm.% of »ili«o» olai^a&t i^ roo, awifttnooi^ Hogao* 
si 4a «i^ d o^ j^ nyer* Q%mm% €m% »«« tof oartoi to b% iitsraf^l to fogototli 
otatioQ la oolifofAlo* 4 t&ioit ar«»t of #iOt «^ o i«flo&»troto4 to 
ist«r^»« «ltli Uglit i^ ootjptioo iod t^ o^oqiyiii&t 9%mm foraotioo* 
Qbmr99<k %&m tifoifo flout* «i4b|o<it«d to »oaorot« mme^t 
emmt ^mt^^ »«f@ otnotti ooi Uti. fovojr i#«f«e tli«i plaoto ia 
oootnoi* porfiioo of tm fioid foeiiifids oo 6)i»t« ifio'i^d tmmet* 
iott io t i ^ 0e&m%h df #%l«r i t too fdJd^kiOil « «lo«i£«lifii of f fo i * 
iioiioa hs 0 ooeat f i iot • Aiie mtti i»B aim hem t«fortoi &jr 
4 1 
miMpi^miQ&Bm mMim Mall HontdU^ cir tt^my mmott^ ^9&* • • I t 
R S F E R S N C E 45 
#• wmUfi^et «l.#|iff7t mniiiltioft ia iiaoeioiiio m»M.timm 
f» cll^^kajr|S^« aai X»l#«riii|M*l/ .»^a$if Oi^ade ialorf 
Sc 6at^ai»|A«G#iifH' .^ ti'«@% ol «iblaai} ^Uiasdlit i ^no i axoae 
aa em%m& uMla fiaa ia a rtirid. dafifajQpaia'lisaafiitii. 
p&ri@ nartiaa ^y tte iaataa af i^et ai^ava pi ate* 
Am% pi^iaa.* t@0* io»t,^i««.a^,C^^I 
iO* DadMac^^yLt^.iaa » i^iia i^ury^a«^«pi9SD|i'aiiildpiitliiiag|^ ©t^ CM f^ 
i<^ «> ^m&^$iiM* ®t a|*ti$^# ataaatdi i^Mitioa ia pl$m%B m 
ifdiiled ta €mmm troa sliaiaelieaidti aUdaatt* 
t^iia|ilaiiyi7«iv7«€ti*cl4i I • 
itesr 
l i s ctiL«t#ir,B«B»| «t aJU«iii^» ii»ir«lapi«ai 8tad|r af t in ia«f@a af 
aiaatwa giatiaaoa m mXatM ta taalir a ase* isnaaitl 
# 
HB ila4a»i, 2 ^ . sad i>ajialag iu^l^m^ FmopMth&lom «s,-n 
48 
SX. MAi«niiK^ On r^..i iJiawi'isJAS 'A'*A»i it70« ij4*-®3t atUfit 
est i^;^ pf>.i/ti.im. Oil %h.^ (acx^v z>i Cv5:al^ aJk ato^iitfi. 
' » . . . i t 
9« 
«i6# aot^er€, B,:i., lP7«$« m^-)^i»m»i o.t .fln^;i 3ro-ftii njlt^* pine 
p^K.'^ lcic^o; • *-7| U*^4#( i iu 
vi,« 
%ia Qml&at in- aee(U.«6 of Oiftdrm'^ a^ ^ of tri«@i$ 
tiOQ* ^ t a * jcia« Bd&« i^ol. 46«it iai«>l&0» ( ^ ) * 
i^k« 1*2^ 3110, M.^ * aM Hlilg a*^», i955« 4il>iiaci<Uaa ot aolpHor 
ilitrat® on ^iltrA&tTtiottiraof elU9r:»pX6&t* Bot* aa^:* 
se, TliOci>son, C»H, ©t aX#, A9?0« if feats of oonUaaas eapofiui'a 
of HavaX ora& v^^ a to oltroaea 41o«id@« At.:^e« gcivijroc.ivis 
S7. Hos^y, u.f«, i967, fol iar s^msptiQ& of i:itjf3&-'ii dioatiae. 
iio« Tysm, S», i97S# aecHirapHie Xaaf OvtUooiar and i^to»B 
!mspholQjt.&Bl vaxlatlona in XI M^mbm at|3raii|«. 
fiyie»X» aii4 tnalr po»sibXy feXatl^aniiX,. ta «av.ii>aeiv 
m-ntaX poiXat i^ t Bot* aa2.« XMf i?i*Xa'l* {&^)» 
i*9# aitfia^, J , , i97d« xaaf aa'^ toasr of pi-'t^mia l a i^XaUoa 
i O i , l | £S*g7. {^J 
40. rtaoattf I..i^., aa4 mmU&, J . / . , 1«56« j r . , JOl^aa U&i 9S5, 
f repariog pXafitio aploaimax ispflata* BOt« i*a^, 
i^« 4«Jusmeri!iaay F , ^ , , ii090« i'loo* x . t mti^ Mr f^XXatloci 
ays)^ :^ * p8t»e-<^&a, aaXif*^ ^ ^ p» ^'^» 
*i^. I^suBai^ ma&y i-',rf«, i»Sw« profofai'* paper© Boj^ -oe Tii&ai)6da lafat 
43 
jajiirf td tti&t«tlda oontei h$ «iir peiiitilda turn 
s«£i7 l>ot«»l<»tx «&4 eift«flt««l ifif««ligc«ida« totiss ti^ pa^i 
tfiala«it«, ff««^£ in %&& i i t ill t«l«tifti9 i.d« §omm%tm» 
lun* not l»«em f tt9y%«<t i# «««a» islofi td i^ X«fttftt tio«i@^ tli^y M* 
hmm iaf^Ur«d li&« f SXM #1 t&si v«ii«tft«i0ii fer milisal. f««4t i f 
4«|»waited da t£w fl«fti» ia •«firifli«&€ eaotii^* la «fi$id»»« 
$imm Uim w^mt^nm*, •HMri^ aft^  li^i^m^m e|aitid«^ «a4 air«> 
b 
•4fti9i«&« eoii8®ii%jr«tioii to i« %&MI& %& ti^i^tatidft, •a»@pt 
l i t^tt ii»<i«4lf i»««ft tt«iMai4 %h^ m«l •mm ^Qm m% 
@ii^ «afi«g fluarli*. j t mm smm%m EHwl, a«l0ir^ aai Mmm,'^ 
mmmu imum %mt »oai mi tm*^ «l« i^f la ti» air or d@pQs« 
itod aa im »iirfiee» af la«fe#p alaat ^^j?6 aaa«ga Ue&t «a 7«* 
43 
j^itat irowm iiitk»^t a»o«M«rii3r Oiutiae l«mt I.@iii9fit# Za 
tij3 ^ii«a«« Qt p>i^liMh»A 4«6« oa dti»tjr ploat*, i% oaft «•»* 
itao4 ths% tJ3«»« ai(t«f&«l«, l»jr £»4«iisija6 Um ieKMiat »f liglit 
otrboft did4i46 aft«ls:« to •oas •xtflftt, tixoft iftt« f^oti&fi witli 
fhoiotf atlM»»lt «iti»<it b«ios otlnttilM nairjiiDa td ^ « flaatt* 
mm !««• of t&« eztdQi ot ae«liaiil9fti lAt«rf»x«iioc sitii 
plia«9ftj^ c6ii9*l« aifly «^ 0bt«la««i £roa th- mmu ^t BWy «lte 
%, il«d a ««^ jr tofttlfig •ooiittiaa &t •& «ma»iM &t pmtttin, 
m4 YaG«tfibl« 9ll« to «ovii fisfits* ifitt 9mpU§ 9h»*iiA tfti^ 
»(ig«r aoo«iBua«tio& ia the ^»«ro4 l««v«» ««• r«atift«4 93 p«r 
««iit after I ft«7 «sd £0 9«r 9%At « n ^ £1 d«ya« fiift may ooa^ioe 
•afe tiuraiUiLAa 6ft4 oraoieA at tue latter tiaii* of intertat 
alao ift tJUa oaoaotloa la tHe %cafl& ^ aa a* ( l^ilslZr* wHara 
ii|>^ Xa traaa vara 4iata4 aa4 •ffttjf^ ^ith tariotia faraa f^ ayt^^ 
44at aoA lim ao^ltir afVaya* fha aotoa^^at affaet of tha tiraat* 
aaot M piiotoayatjiaaia aaa tJiaa aa«a>ira4, jft gaaarO. tjiaaa 
suitariaia had Uttla or no affaot oa aaaiMiatioa^ thm^^ 
•ooa of tHa lim •^iftax aj^aya laMbited fiM^oaitttlMaia for 
a tiaiy ^oba&ly aora baeaaaa of oUaidiial tliae jiuraiaaX 
ae&ioa* 
K 0 
mmM%i mnmm^ mrmp^ 
m&-& td Qms9»im% %o t&« ^m^l 4i€raai eima^t M #«IIB* 
mA 
lMmmm$ mskOm^^ §&••• ^n^tftHoas m^ 9&mlmii,m» tm 
i m % flan vid« iwjr*a« @oas««tpaij^  Uiata #BdiM9fit tftMoft in* 
oiie^ i tJis ataaiiA m &^m (li#££l« ci«4aa««s iBOietar« m^ply t^M 
%m wm^B 9t %im i»X«il*t MiH ire2.«l4f# Hmi0,%^^ «»a«rfttd 
llMijr ara aaon jsur* fssialtsl •« aialit i^«i in ^9 aaftiisa* 
9%mm% m &J4^ t» art tkmt m t*fi0itiv« ia t ^ %mu mt in 
%U9 iUh%^ mso^miff iAWtum m,im.u ummj, &%mr9&^ 
id km^ %h^w »%9m%m 9^& ia $J^  isj^i em twaiULijr i3|ar«4 
«ti?««» ift tilt lemm emsm^ 9Umt^Ai 9iimm9 t&« l#«f#» lli«l 
•le« tut 4iJ4sisfe®6t 9im» &i v i l l l s i «re MaM^ t«si«i«ttfe H 
51 
M l i t i t0 lb« aM will a^ fiPOAcili «^t e«%ia«iK* 
mw^if. mm 
M %r«cl«i l»«ri«jf f i int* naitf JLMRgt gieiw 4«rai iiii& d«iiM 
3X9^ 06 of m^m&i ( i t %d too f fa j nilnouli a t^ l ig Iftjitty, 
^ l&m ^ ^ ^ «la^ttf» tti» 09ttiiAii0a»l? el.fdiil«i#4r Oft cltit* 
f low a^ Qiiod t ^ t oti^ iff a^nlMi «ft4 oitsJif• «or# aot ia|tiir«4 
li|r 16 ^ ft& ppi &t mlt^9 mi^ mmml m im& tm IHi I«e* 
IMS «» « i(^liai%« "Hooie^ i&«l #atal.4 b« mn^^f mm fron 
•«irta&ft asiioit m^« 4jra^9tt 414 fi»i laiat t&a l«aif l»iit ir«* 
£«iii«4 m 4ie«r«le Bpiimmg wmtim 4a t i t JL9«f m^B m at* 
aa taikaMag tlit a^tf aoa idtliaiil flaitaftiii^ o^l* Xt aaa aaif 
52 
jyjry fey Urdrse^a fXoivi^* t«ri«» #f«r s « | i t fiii#i# Qalj • 
f«ii lHiv« mmtrn^. «4a»i^ti^Uitjrt flii« i» aoi 4$i» wi||f«i|r td 
tn* «a«« witli Stt^f^ ildiitft hat tB « Miab^ of Q'^m imt» 
of t ^ iim^iB td !»••« ^ @di^«st«iilldii «! t ip t&f» » « 
aareiiii Qi titt l«if $«| ( i | tft# e9iso«&tr«tld& &t imm^ai^ i#* 
ii» i& %im i««f «M«li ««s i&aotlfgle p«rt of tUt f i a o f i ^ • • 
t&mhii^lm mm^m^ Um aaloiim fitteriA« or %«lit@| (3} o t ^ 
tri««« of «m.<iii tii9»« iMittfiGtiiijnas «»rti^lii a t t t l * , Ht^ttr* 
in tn* ifm S8t«ri«ie mm tn© ifindipa •©«»©« nf tH* fi4t0fld»« 
53 
«sd ax'i'Qlltt 4itBc-:'« «Aie.& £i.ig Kr^Q>lfi@ ia ^» if %& pwM* 
ti^l sBld lii^QStms ti9^mm& iimiti^m iwem %h@ iiim*U& i»^ 
pskxitlm^ tA tiw &iali«l«%«£«iii£* teftetidiMi Qt %m 99tmkQ 
•Uoa m» 9 Qt &iiit«a«|F iitocr«%ft i i i idei i t«$2?ttflttiari(ie cod 
g30«oiMt timHm o^ponai «lilQ& ewMft* iit|tttf %& rm^t^if>^ 
i& tiMi f|.#3»4« 4« ftlj^ei^ a9t@4i • i l i tdf i t«trftfiil9li4t i « ift 
{ i« l i i t i t QttiA ffi«^ di®o 1^ iifeXtdd 9» forae^ £r9a t i « $@tt«* 
M 6« iS i^j^ fidB mtfii&iiff •«i@g«ftt tHi i i ts 8a«id& m plmte i * 
«i^lA« dani>i}(ift4« lM»i« Hit f«t ^ # a stadltd* si^Mal«l a«» 
oria«« i f ii^«r«t«4« ap9#«r« to &« m f««ftlife i a ^i« AtadK* 
pim3t% %m% i t ia Kd&«^if aA)»i@*t %Q mmsi^ to»#«r« i ^ M e g 
t i l* t«if t t«t l^« I t i « mm.Mml^ %km^ mUA fi«dfia« mi^mAt 
54 
f »2d«f« p6wm0^ BQimu eomf^mm UM m^mt. fjliidHdc dr 
efftAf iA a&sm @«i@«t ^ ^ «l.i i^ti jr i^^n^le i^S9&ll%»l i«t9«« 
ife#A m til®, ftiirra^a {If t^« iMvts «oia.i oaitMi i f i j t i t i lo %lsm 
v«g-/'%«tiaAf. %&cNiiii m«li #-p#»ii» itmM malm forait* Aorii ii«*» 
him t3 ««ii#« fl. i i^#i^» i t 9«tij.« m^ «ii«if t u i l foiiiNkai«4 i%« 
I t ift i i« i i leA^& ^at i «irfdllt« hm &••& i»t4 •st«m*iftijr «• 
a i i ^ t^Um €mmm* Wmmv^t f*t0li«tt «iii dd»& • » • ia|tir«4 s^r 
fa@ fri^Ueal. fJl40fi4# §xmi«m in t&« f i ^ i t 4iip#tti« 
l i s t i a j i v j Maia«& %li@^  t r t w«l9t •»jt^x#« 9«s«9ft« emfoiuii i 
ef i j ^ i^^dtpiMirdt E l i l« r «iid ft»«ioi«t«iiHi«i«liNl m§ son* 
« ^mi&mi plml^m 9i«f ft9^4 tMi |ift« ii@t4i«f of ti^ o«ir* 
55 
f l i i % «i€li « moliii X«bof«$97f •«» ft«rtii»4 out <iiiia»ifi.4 Srsn 
firoffi $ U 1$ BPH ^9« ^ M Id ^ 1^ f f ^ l dy IVtKl IQ to SO f fH i 
•BA S alidv^A S6 <^  i f l i« H M ttftiiaift mm Ml | f ^ w i !&• mx^ 
J^m% ?s fjft* f te ^%mmy of oa«^««iic9# af $110 M^i^or 
mM.^ a l # i i«i8<i i&Jori^ to v^ai«ftioit ia Ift® fi9M» @iNia 
xlSt &jr « tmtm of t 97 § {l39)« i i ^ i o ^ i «re i^^mx-^nif mm^ 
gMid ^ i i£it«xir#i&fti« |li®j are SQ&«iihi£t ili-lX'ir to ihmit ®o» 
ii«o4 l»^  Oiilfof i i o jd ie , l^ iKl « » i iv# i i» l^ f t f l»e t &£ tHn t ^ ^ f 
t |44^Pal« liss ^ms, o)^««rf e4 l a .ftyigut l ^ i t t g IfiJ^P'f to &o«Si 
«oi f « ^ M {l&$} o^oiirred i n ci*i ^ i t I t ^ l^ pisit to toa@» 
i s o«9 ^ ^ i*& f f% to iiiiQiiHi^ot i o I i r ot o*4i t i^y 
e s i t 0 p%mk lA ^ Iffm ^ Ofift f ^ l # IMttl^d tO f iSOt^ iOO Oft«««0 
b6 
•aeide&lMi Of oso^fivifa «•« of tut g«» for otajUlxinay Bmh 
«» w ocoKkat ia ft o&sttloid flaot or ,£«e rrscs • JieovlXf 
Qhlffirioa^ oa m^>XsaaA& foo^ o@«r i#K IM^ k ood £ro;a a oiHi* 
ieo*41»fOstl float i& ooUf^£ti« 
ardxof^o eMOiTida !« ooasloofifeXy iooo to^io to t&getotiim tti 
tiioii «4lfar 4ia&idc, 4 ot&toTjr o^ d l^^J^ ftsoiiato of iiTiijrageft 
cmoti4ft ^aio ovoiv^i ioto liio a&AOOpl^ jre io ti» LoliXaaoi^  
soao i^ Y^oooatt «!i«& oolt ««£ t^o«tt4 «ith taJJa^io miH •f&lo 
eaaaoa »«Y»r« iajtiry to f«»@it8tloa ao«f tuo trnt^tg, gowoToTt 
•q^pj^at for t^ ^ foaovo j^f of tiio ges »aa 4tty«iOi»<»4 bettiaaa 
la«5y aaa la l&H i t l»«oa.^  llX#i^ ftl la iSroat sritala to oialt 
aoTd taaa o«i& £@ ^ Jrogoa oaioria« per aabio aolo; of otook 
SOS (epp£0.4iaatoljr o«^ pM* 13&ire^uir ajr^aeae oMoriao 
iui« pla^oa a iolaor roXo ^u an air poilataat* flio taro^^xd 
ooaoeatratiaa i« aDoat Xo ppa for a f^ Hoars fUai^siioa* 
tfsm OiOar liter«£.ira io4Xaataa ti^ at abo t^ So to Xoo fpsi «aa 
re,airea to ooao® Xaiar^t bat tj^eat 4. termiaatioaa ware doaa 
ia a ataUo atii3apii»ra« f^ ^as la rapi^y tbaorliad tiiroieh 
tiia atoii«ta» a&a ooaeidara^Xt t(ilXd-«ip of oiiiorida ocoorft 
i a tte laavaa* i^p oliX(»i4a,Ulsa tiie floorlda, teaae to trawl 
to tarn saiEios 9f the Xaatoa ahai^ a i t oaa3iXataa» oaiflliii 
first a Q^Qiritie nar^ia aMeh m»f hmtmia ttaorotio* At hi^ar 
oaoaaatrauaa, Xeaioaa Xita a&ata laXfar aioxl^ mxtld&a$ 
5 i-*^ 
imB 9itm h^eu icmad ia i^f i r « i l l y fi9ta«l lt«t«»« 
fesBste,^  9milmm§ hmimh»*%, m& ml^m mm Iftlttf«d m foJUl* 
o«»t 40 Pitt for i M^ i n l i i i i t * Sajiu!7| l§«i f f t t for 4 ist^ 
mds^t i&jtt7]p$ 0«s ^ s t&t S tof • l l ^ i i t ij3|iii^ m aoQi at «IJI* 
«^9trXjr «IJl piar^ a df t in le«jr mmam t odolcsa i^ -oaa appear* 
«ae«y bd«a®ilaG tiroiiii tip^a dx'^ii^«*»^|U|^t JUJiirf tea a&ri^ac4.t 
7ii@ %drleg«&e4 Xe%m^ ^ d<%l«ti$ '*!<:»«« t^Ur l^ri i l i fttf l 9i;»lai'y 
^p#iiri i ig ^d0a i^r«ttft«r«« %% i« &f 0Oii<iill«r^ie i&te.t .^ 
POBsii; tii^fie -es@» di«7& tHrir dff«9%« «« a^lailjr or slk* 
plmt 48^900, m^m^t M « r@6^t @r @a «0«ideal « : ^ would 
«P*ie tfmi ( i t l ) »o»t|j[p« o«dii« i»sf i i i ^ j r «i3&iirr to tibigt 
9m«94 fe:r J^^rofea »alf44«, and tli»jn|«rr d«f» la i ^ t l j i a ©It* 
at&lftl #aifypr {189}« oa e i t rn i tre®* iili«a %lm l«qp«^afti»r« i« 
58 
M,a^ ax$ nieo bi^ die la fsrl td iS6r4tt>!ea/fiiafIS* md lA fart 
to »«aritr dioidAe* s&mcslil. wd iif^ vIXlAy (199) 0l»ii«rf@d •iiaiii 
iaiojr^ t9 « few Sfsoi** of fjl«it» tm^^aH^&A ultli £0 t^ 40 |fm 
for ft lir» if«ii «t 400 pgm £:Mt S j»?^  tossp »pmi%» 6««iip£d M|<» 
iir;* Xftjorf ii fi sore «f$t@r«y att tlio hi^mt t^ t«^«r«tajr«* 
'SSm }M»Um^ e^«l6t«4 Qt m&t^Xm of tHe foaOi^ oty ropidi|r 
•Xoe6«ti% l.i$af@e^  «Mie tlio matnto^ Mtivc^lj ftiaotiOQifis 
leevea mm ijiii^tttiif siaiiyir«4« la tM« «iyr ii^orosM soifiio 
i&4tir^ ^ 4irf«r» »Lm^l^^ ffoa salfiff iloxi4ci iojtir^* 
XHo laofit @«aaitlf« pias&o )»•«• <imm»t ^'StAl^ oXof^ r^  
tomatOi fOj^ sr oaltiOt ommdmx^ iOjrt»toa» oed a«t«r| iate»34iet« 
aeosltifli:^ ««@ atota bf Gonifl{p@ir, t^iolGa>lio8t» att«iartl«| 
9imfX99^ r» @Xs3ioXtid» e««t(^ h&m^ m^ 9^P»*t *Mi« roslataat 
' pneri© Foilatlaii I s t&® |»oa<iero«a Ha© Bits^i* 
OlM»n,, 44$ X^ &$«X&fi5* 
t loa of oxiaas«s is rio© rout®, puirtopatlioiosy, 
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GO 
It 
Xi&«t« «^ i&« f«a}X# Hd* i|4* 
ftioi%ia& #f %t>mt& i»§i em,mo plmt mxim 
BSl« ISi^i^i 1 •!)•:« i«4 i9dirie^%i«g« •% lO^ *.* ^9Sit soai Isipt3r» 
m « 8 ift ti^ « M:r ^ t mm Bttm^i^ m fl«iit«« OHif« 
Bodi Cn^-tsf I 1,110 • nm tmk^ 
i^0 Hi^^org. §•« «M^  ai^i«iiitt» i.«.i i94i« aiiQ8d#«a. Md@ii%aift@ 
i9| 8i©» 
iif^iiS, 
Gi 
8 Of 6ay£ M,gLl^S 
•|iii«r«« vfttf* i t fi«7« tilt «it«i tdi* Of AiM i^rHfti m^ Ulttxim 
9^t d«fl6ftx^« «a«r«flai«t r«4i4^3a. t% i« iii«# 9ta#ie#4 i& ««•! 
^«aBii«i«» i& «&• a#i«f •iNi9iij^ «Jr« al •!«£y attsefoiittft mtttms 
t»f tut •ilidii of l i e i i mtmm » ^^ vfttlfltp^ttudlt #r oosfenai* 
ida« Sfti^t oidfM «da4»iil«iii»at warn imv^mlm ^^  «& «i«r«iii& 
f«t#^ t&r«ttt«aiiii aia»« li««iiii fmi %jm ff94>is«itilr of Ma t fd^* 
i int* tiMi tte^peiitida @l •iaft« • • « «^€r i^ iijrltloii<}«&tk la it&§ 
m.cit«iai t% «l# ««&«§« IMM %t«ft i««^it»«d oil ovorf t j t« of ofso* 
tt«Etfti M i «proai«itt dl^f• L««ff t«^%«l»l««| o«fool^ lori^y 9mA 
t#i^li« orofos oi^fi^*! otftttMi^ftit f^ i^t ftai fOifott lt«oo| «I1 
iof« te^ «iEI«ii»ifaiir S«a«s<idi* 
l^a^ «Biettst« of oodso «r« oft««4 to t ^ otewioftioffii ^f 9i#. 
otrioal di»oli«rg«« sme& M iii^taloft fi«ili««l moat% »i^ 60 ^on^li^ 
^mm g$m %IM <|#f«t otaoOfliOf* I>9F foirtioti flitik* But t&o tttiif 
•igitifioifti ^«al i t i# i of 01000 pr«««iit ia o«r iaiMidiot* •&¥jyroa«> 
aoatoiro fonnti «&«aicoiif lijr tiio ootioo of 4il«tovi&x«t iigHt 00 
fiitf o§oa 4JU»ii4to» 
0ioao fomotioo io §r«i^9i« io oFi»«m ooflfoiwooio, o^iro 
m» ammumtf etiteif oio foar toottioao oteo f^t* 4 s<ii«i$iio« of 
ooai«itloa |toooo#^ fto& oo«ir@#o, firlio^ioirijr t&t ia^ffioi^nfe 
i&t«siiol ooail»ttO%ioo tia&io«6 of oiioaeMloii i^ijr ondi toeo of 
04»to JUfdtooir^iio m i oitrogoo oildoo ioto lHo otsooj^ i^ t^ o* loot 
G2 
tlie 9ro4ii0%i9ii of altrio mim»m Tim Aitrle o^ldi (HO) i« « -
l ^ i i 4 to aitxogea d l e l i i * i80£)i tiUU»i(i& tlw oa^ fft^ a la tiM 
«lis!&«i^ «re« But tutfraf ^^ea umXiS^t ^ e i a ^ •i^iita tli» alir«> 
Q^m ^o-iite (a@g) ^8«lc IfitA a i t t i « QAide (WO) «&d «ftapd« «&-
:rsoa» »2ki«li donHaae «ita til* ttOl.e9ta«r ox-y t^a af (&• ataaa* 
pl&tjrtt to fara aioaas 
liv ja 
ilMira A • aay iaart aoa.«<mi« aoA Ht • Usiit aaerfi? 
ilUa aat taaatioa la 
iif 
xlM baeic raMtidd tHearttieaiXf fvaoaaa» faatav tMia tHa la* 
itiaJL ra«ttla% so tuet oMm aaoaU ba yaaefaa fraa tiia at* 
laoapnaira* Bat lij^ a^adfirbaaa prcaaat l a aY^«a atfliaa$aavaii» raa* 
at aliJi, aa^ 7itt»f«, ^ a WO, i^afflag tUs ^aot taastiaa ao 
t&ot aioaa «oaasiiiiat««« la toiglit aaalii^t «& l a taa al»aaa» 
«« of ae^ ooiB|^ 9tlQ0 ar a^aic Yai^tlea« WOg aeald aata a Half 
U f a of aaiy aao or t«a almtaa. l a taa 4ar]K ej^aaaa at oa^ 
oaa* 
Blgli^ f^ y 4«ai»?ayia axl4iat acuioaatratlaaa af« Maa4l|r 
eoaflaaa to aUr a&a4« la «Mali or^aa aaataf • ara i09atai| 
hut tuaar mf <»xt«aa • j»ia4i«4 at aava m,U9 l>ajroa4 tHa «t t r * 
apoUtaa fea«ia4ariaa»ia HH &QQwm (41) ata41a4 tHat ta i 
Mai:^ »«t fatal oa4«at ^^aaaaatratlaaa hm% ^aaa raaelM4 l a tka 
G3 
5 to io p9im la t&# itlii«ftjr« 
9S gkmt» tarn %^p&B9^ to ^mm^ tim ««iijrd ««ii« 0f tft# • f i i s r * 
jalu M « ^ 7 rtftpsod «ia ldt« t ^ i « tiAtfOVg •&« tUt • toaital 
iip«ri4f• oioto»« itMi@ IMS t*ftpaa»« m«| tfrord • « § frots^tioa 
bjr «^«Mdiiig %k9 fOiXiit^alf i t f a i l * t# ft«feat t2i« eatr«&«« of 
oiooA t^jrtidiisfttif (0 profidft e«isa«t« jprotcatiaa* 
1SI« • f tMts osoM MOT li«v« OA p&dtot;retti«fti»« ^••jpiZ'tt* 
ioii» aii4 otJUMT iBtt«&9iio pjr9«»«»»e «r« ist i f t t t t ly 9Atttiaft6 « i * 
th t!i« i a iUt i «ff*att of 98000 oo tli^ ^ otoastoi aeojiofiioa IA4 
t&« p80otrotlea Of ot^ o^o ioto tue pioott Any ispftimiftt of ot* 
oA^toi opdfiiog Uai to s<» •Aoiio«g« «B4 difo«tijr offooto oojr 
«y^»0t^eot lotoDOlio pfoOooi nHloii Oiip«od» oa tlio ST«ii«Hiit f 
of eafboa (Ue-^ ide or o^ ?6'»ft« 
9 
jta<lio» hofe oiiova io I9t7 ffiSi; M 4 Mitf^ afJ^Sft ^tid tHot 
tuo «(i4tli of otoaotai ^«aiogo of saoajr float opooioo io jropiajr 
ro^aood ifi ttm pr«»«ao« of oBoar, itottotox olooiivo »«• iao^ooi 
ia oot loot90 Hjr 9 ppl»i oaooo for fonJf iiot&jro a^4 ia ¥o«a ^y % 
pplm« l«»^ o tolefaat opoeioo voapoa4 olaiiosijr at aigl^y mm* 
oatjretioa** 
G4 
a9li9»Q»fi% tt«ffi&r«it 8i^i«9tl8»» U i 9 i i l i ^ D # m (d7)« ttl^if*-
lua t ^ «!?•«%• ©f d%iii« aft f»f»n*^i44tf , I t a a i %h%% «i i^l#t* 
and f«m«f i i i i i t | r i ^ 3»@t^  %9b«#«@ i t a f nai j^ >««s# t i ^« r «i«.»«» 
*^. l?ltf(fHtt "^ l^ t 
tiia;i6ffii7aaiasB.ffii8i> 
&»M«tft i f t i t iaU^ fdimei t i t I I M |liot@ipti^i^» fi^ ii9««P« Xa i9iS 
4irof ae i^ni •« pii^fa vara ^afo»«i %.^  ^ mm-f l»it tJiaf t^^ottr* 
«ili^ ittjtii^/i a iMt i i ^ l ®f t ie «9iii«sttatitiui ««?« n^ffielttatXl 
i»#ft fiti4ia« by ails. ilim)» nmmtmmm of tt^ ^pmm% if«l« 
©f C0JI M«i«IX«tioa mm «iit« to « ? t l ^ i ^ |^« t f laot i #« gi^itt^t 
S«r|^a 4i«*i€» mm 44^4 14 ir^i^sai^iis^^ «|Jp»4ilit i t ^ l i i ©in. 
«&•!?» at tjio mtm ir«t« §» int f i t n i i taa®?«4 i t * fptaaf i iai i ta 
G5 
gtHtdi«« ^7 i^ HOO^ (4(1) «a4 lii« •»«doi«ii«» 4t %te orsl* 
Vtt7»i«^ ®f Otlil^riiift {19§4) ^ f « 4»»aQ6»tyat»4 %mt o»ott« tr«* 
•«&9at e^»@e • 9k^&iXUwai^ xm^9%im in total •iir&9&|4r«6«, 
f^« iaoftAAo la r«4.i<isis »«MI«ri» 3&»tlf kixoM, »o«a.4 profiae 
« ftol^tUftU far re«iiir«il«Mi 484 m«r «v««i4&« t«r tiM laoi'«««o4 
r«£ij^iJr4iioa diiii#rf«d wiiii osdne fex^ealaeatt* Wmm 4iiase«4 4r« 
pfdbftbjijr lftUfi?#X«t«4 4A4 is4l«4t« «itkar «e ia^t^itlda la 
•tsraH 4^a«l&e«it tttm h^mf ^w 4 • t iaaat lda la ite br«ftk4o»a 
of $%mt&haa. lUd BwmtST {« i | toaaft t&4« oiioae Is^a l f t i ^th 
elareH »|ral&t«ftls 4a4 ^f^lyalei t ^ t la^ibilloa ol ajr^litiila 
«4« itaatastp and %&« aat atartii saaa^ati^atlo^ 41silitl4lia4« 
m$ lafl^aaae of osoaa 94 &«f&0lijr4jr4t« ttat4t»oxi4A alftHi 
aX^ atfeei tii£^  tor^atloa of eaU aaUc by liAl&lae ilM aafpiy 
or t^lXlaaiioii of tHa raq4lta4 elii4d«4* M atibXatJMii Xavela. 
^m&b la tl»it$&l «o aTfadt i t a ta l |ii«i% gtoatUt za i^9fl caafO 
(a«} 4liQ»a4 tli«% tma fllfilii ^f 4 M %O ogiia»«4*«taY41as 4«U oX* 
OfiSa«loQ 1^  aaaalae 4 aarnat laiilteltioa of ealMloaa »|ratiioci4 
ao4 a4li4«^«a(d ot&X wail faiaaUoii« lani^lUoa »aa alli'idtttai 
^r laar i i f «o €lit oa4 la l i^ affaat of &mm of tJaa a4lfli^47|X 
ir44fa of mnm*^ t f i t l t a i to ajrfttnaala* 
Bia ra4«o4« aHjF a r^s t^oa* 4ppai» «• %lioi 40^ aa4 to a 
lar0«? a^taat tlie aasHanitfl* of toxlaitf^ t « i )i« exflaliio4 b| 
a tdoroafili amarataodlfia of tua iaatoloslOfii raapoatas of pla* 
afta to a fOlltttaet« 
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15 
ter •i^ {>0#tiys« Zft i9i«, flMSQH «t «&« (7f) «*iss tlt^troa 8iiex«<» 
®Qr« op«eifl««Xl]r ttm ftiMia ^ &IM 6ia«jr«i»i«i»w i9 fee tDM O^tl 
iO|>«4 i s tHe »tfda«i» l|itoi«i of foU««(l« «oil« vitlild 4«iai^ «6 «»» 
»o« iiore tioiiX; ehrtuakta %o «f Jwrloil ta iirti^aloiay •ailp«oi4 
ia o&i^ ft^  iftft t&« &4olo«r iMt&tos-«e« »«» oloftfly 4tti8«4» TIMI 
enrlieftt clgft of « a9<Mii?«l isUaiw toro«ii4o«ii ««0 &iii^  poXUaf 
«i«^ of tm pimmimBkm txm tbo »ttlX ood « «ojtla|^ oo of t^ f oftia* 
oi«, «l«li • •Jiiii^ io& of %im ooil otsftfioiitai •a4 ojrtofioea temari 
t ^ aoa««r of %im oou» Zft IHo ao»$ —^•w^l^ 4 ^ M ^ 4 ooJllo^ tlM 
fXcuHittliBUM m^ %m(iplm% »•¥« oiooot ocM X^oltXy Aegcsof«tfi4| 
aitoeboaiBtin «oro fKolxoiii aei tlmm mm m ooOiiBPiXoUoo of 
®i.«otJroiMl9SO« »«%«tlftl la aai aoop %li« «&^o&oe^io» 
^aii« oioso smi l%«if fiaftt gYMtn «t oooooaitotioiis 
tisp iooo* «&o& iHoM Mooioafjr to OftAiio fioil»x« oyf9«oa«» tli* 
©60 «Alorfl«i oya^^ofti m% Itiio oalj isfilsHitloa tiaa otooo^ rof 
iwi i s tftd fitid %tkti% ]^$tsi%miii &mm ooaooataroUooo on 
firo»»ot« 
G7 
¥w9 fiiriAUoa« ot lajitfjr htm ^ M 9&»txv«i4« flM fl»r« 
f«ff to fwra •ilaut 4oj»r«8si9aft« I.#M fi«t«flNalljr« tt» •4tftto« 
Xltbift t9 a& ft^peifefil 0OUAFM of t^ •ff«ete6 txif ,^ Art«r • 
^m4^i^h^ 2ai«tri iK dii»«i«Uar sa»t psmnmm^ «t tHe j.e«f l i t «id 
Utniditft EXnr @i «l* (i9€l) ^^ot t^tl O^^M e i ^ eftaiMi Hypo* 
jrtropHi^ ^ ifi 061 taia pimtUn f«3#fc«fcio& iov^ XOfod on feiro«ooli 
m4 toaeto !•««•• •4t^jtot«4 lo &mm «t • #oflooaUroUoa of && 
l?fifa for «io liOiura. 
IA ifVO T^ mii^ Oi 0134 ii l i i if9) 6«ii#o» t]|iil list foHora 
or ia^Mxy oa flaotii ^e& &» «i<iife *ad @i-i»«o»» «M4li imk • 
it B^Min &mt i««4li/ i4j«i764f mA &m»^omB 6tf tiof ir«a4«ajF 9a 
feofcn p^|k«i^  QR6 id«ot ioal MTfM*** HI* all4«»l Of^tes oa 9*»h 
farttlittI«>T»is«4 aioaaco^ ft «• oora, tearitjr, oatst »lio«l» vy«, « 4 
•amaX &lii«6raso i« a noa oiiXo^otia atippla lyflwa^ a tHa lafg«^ 
oat ir«la»« wUta iaj-^ irjr i« aora aettx^^ tint biafteiiat flaeiia aoa* 
lmQ9 iti&o «iioii^at#4t c»&lotoUa lst«xvd^a«l strsets mhxm dftaa 
oxt«aa «£uroyMiJi (ii@ ia^f X^«4ii« z^aioaa aJcSeB4 l^o^timi—, 9itm 
oifmxl»g»im aaalX^ f^ i^aa, m4 ara eJaai^atarifiliaaily 9*^-'^ ^^ 
to teiaeaiiat la eolof t 
•trea aojra %m K^baa.^at oatoasra afftots* |>Ya«a«<ira n^m^B^ 
m&9% «i4 a«ri| 4«faUatio& vera tUiHiae ftiaa «2ia& ao 9i«lbia 
G3 
9l^l^%m to Qe la4«if«A At 1^ t0 40 t F ^ t ^•«*«» l>«a««» AlU^oro* 
m a.««vo« foiiowise firel«ai#4 «*|i#iNif« id $ i^ j^ Mi 03OM 11101^  
5 
ell iMiiAitlY* |rl«At« «» tim miii&wain ftftasort l»e9aB« iKronastd 
Qim&ain Ui%£s to tiimws* iMf/i»«ta t9pm%^4. l a i9«9 
toa»e&%Tm%iont of «bo4t t pffist for ten dejr*una ««fr«««td M t 
for«etla:^« Tip l^ viralius dei^ldped osl? Aftor «xpo«Aff f t f iA»^ 
At AiaAt »A<^ A at tae&« X@felo« 
13. 
Al (iU4), bttt ool^ At YA f^ M ^ aAAMettrAtioaA* %plA ^ 4 i t » 
liXpoAAA aoatiiiaottAXjr to osaii« AAHAAftirAtio&A of X«d pfft for 
At XoAAt tlurtA OAIA ieYAiopoO S » 7 to ttrgwa p|ttA4 ATAAA AT« 
utiso tliA XeatleAlo* 13i« AturfAAA iiiooXorAtiofi »#• oftA* tiAOor* 
XAia Aitit liroMOgeonqr^  tlAAiiA* 
miA AtaAA of aesiir X^pOrttOt «i4AAprAA4 4lA#AAAt fiOV 
u&ma to be oaaseS by Otoon r i^saiasA « a^tta^^ 4at l l XAt« is 
ti^ r X9S0||, AlMo oXf^ ftitAd AoaoAatratiooA of 9mm WATA 4XSAO« 
¥9X94 is ^mma At»fip£i«SAA Aa4 fii&X#Atiaiift «iti i otoao ^AVAA* 
XA4 tiiA t^i35# of e^^tooA tUA AbABilA^ x f^oOttcod* Qr^^$ otippxot 
Ofilofi k»XXgiit| w»«tJ!iar fl<^ OM of tobaaAOi ftod »im DXl^t ATA 
G3 
jr« giv«»ii «• i#«r lo'dftKlag, ytilswifiiat pnmMtim mtmm^m^, 
hi 
m4 leaf t»ii {Fmnmm et id«, ifSd}* f^ wif »jra^an» •oa-
e2t»«lfie ^nmn or. tti« ^00^, f artlaiijr «d|^ aBdi«i io«v««^ btH 
tiaiy <ff« sooA foilcyned by t^ ^oQiifig of pmU,mlmli tim oi4«y 
Ieav#£^ s fraaittir« ••fieae^ooo, «a4 d«foil««ioii« 
21 
txtmeA l»«ois. a# fat «• l96»« tiiNa «iliotaSI ti»@4) fiir«t i»MXiti«4 
otloa l^i i^t , fHo •liftt«e««fioUo buiroiiift of %im l«of UfO io 
psme^'^ hs flooidiia saA Uof^o ks^ oa^ dowii tjrpiooi of mmm* ftw 
dii»e6»« ixm ooeorvoa •PratiooU^ d ^ ' ^ IM fooro oo HtsJar ooao|<» 
«lfo Y^i@u«« la aoQir sodoto, aoaiA#ioiyi«il oroiO of tn* oo^ii* 
t ry. 
»o«t&o3r n^ci^ a sonotao tLoaaaa of t^ &aoao in ttoao #3&^  
iea4i£^ fram OQtario. aaaa^et s^o^ad^ t^a noiitjiaaotarft fftltad 
4 taua, H^ a ^ma olMiiti??^ d aiaoo tua l$9e. m^ km iNiao a aax-» 
7* 
io^o i)rol»jiaift aiiio« at x«m% lH» m^^^^m {ia|« INio iowfolio 
fiae^iia^ A&valofi^ ovar ti^ a laof vovaraiy anr« i ta q^ «Ut^ ar« 
t»M93:im it ttiottsidaa f ^ aieair wttt^pim* 
70 
Aaotl«f 41«««»«, jr«r«ri^ «(l t9 m mUi%^ 9t&» ia««di« 1»X13^* 
to b> e<Ki»€>d b^  o^oii^  m% wOSOcstreUoftt co 19« tJist ad iif1»ttt 
Ifl t^ li^  Appalfto&lfia »^a(«ia aratg »&ai:a ftaadis bil4!it ^ a hm& 
toatl^ar majoir (ii««a»« ea«tai»4 ^f 9ftm#t oaiiXad • 1 dia««a«^» 
omorotio ^oilciif oY 92ais« 6«e^e mttie of |MLii«t 4^f««f«4 in 
Fejsaatar «t a l , ia 1M&« flia««rli#a« eJ^ ipi^ «e«lda of tHa i laeaM 
iti tuo appeajraado of ffiiA4^«» oiai9r9fti« flee i^Ji on «tia asl4ar fte«ii«* 
Ohloroaifi grtd^alls' i^ aoooaa a^r* lu taa^ «MXt arfaai^t iaavaa 
tme IQ ooloVy beeoial^ ^oasoiy ttk&u ii«ei>oUO| and flaailjr 
ttropflae prasietorsX^, ao t^iiil a l l 1^^ tJi« otirfaat saaiioa^a A««« 
Ulea ftr« i9«t as odQtra&ted wltii tita aoRiaX tli3r»* to f i f « /o«f*» 
r«teatio&, Hiia lo^^ of oa^diaa gifaa tiM Itreaeiiea a hmtm^ t«&t« 
t f i epp««ir«se#* A» fl^^aiaa K«ar«»'»«*i Aa^ AJ.* l ip saerdaia ao* 
ahmt ^iabmk 4ev i^opy ood mmdt p^ owtA la ttirriw4Xy 3r«&ia#dt 
the iBO^titL and a^ ^^ l^ fir of fte«€J.e» li» tftittaad itaUl^ dfiJtir « tm 
dmairf^ ft AaiAiat ^ra t&AaA at l&a i^ r^ aa^ Ujpa. ZA tn^ f inal ataiea 
9f <i«oUaa« l^a i0a#r« aa4 srad««lXjr ai^9£^ liraaaAaa dia ttMt 
tvar a paaiod of tluma or mmi9 ;rd^*9 
ii«ll:r i^ a@k as44^ at oaaoaiitiratioaa of 8 ppliA vtro tmA^ 
ia atisde, of dasUoiiis pOQiatoao pi i^ i m% mmthif aaxima 
aoneautreUooft oftaa f «a«lii»4 £0 to ^ fpAtt i& tut Sana •£••• 
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^ ff y I ^ a i „^ ,j„„ 
growtii df ^Hmm ton «iifi<iftl X^WHTM*. d»^ mim 
i7»di 44^44$* (96) 
g« eXlstoHy Q,B,, itoe* f ia t BUslk&« C9oa* « ^ , ^ « 
;«iiir* ^oildt* 0»Atf« iyii* i l l 4if*49i» (^6) 
moa »0d4» J»l«ad«,l4«« $tOOi iai9«4S94« (95) 
9« Ht&eataft^  H. •> i^#&* Q9mX4^xmU9n of «Ur | gitlitjr 
d« HlU, A,C»p ot iii,« i9ii» Fiaat. i&jtir; iii^«#d Irf 
OiOiM* pliytdpatlioi* Sit dd««$#i* 
»• EUJty A . c , 1««&. ^is^Bd^iSlfttot Oft i|^ p«v«a% ^tidt^y* 
atliosis, rale of trsiieiiiitctioay asil »%mt»ttl «!.« 
oturt ia piittt** iftw^ iBi« fioi^, 9| i i^ i i* 
toaiatd an mo4 i f i 4 ^ | fliiov^Mirtte M«tntloft« p i i * 
nopnt&oidejr, tOt lii^^itu* (loo) 
^I» iatt940««Ui f *B*R*| U # i * Jl«g» of 0£0&* 6«Mge to Y f^t* 
plr«tiaa of iobiiH^o JiO«v«o« a«a« 1* 4»OK* 4d| 4lf*«j^« (67) 
1^0 m&kai&htf mv%^, itie# if foot* ^t 9mm m •toatioi 
aoUfitjT of piato &««• M«s*tl»»i«» Halt* of 9tti&^ 
M, foonsour, ;«R«« of «!•« ifi&« i^  oiOtfroiio (iooUat of 
90&4eroea pliic ia ^otiliiera OaUfotoia* Wim% aU . 
a»»* 4$ I £i9*i7», 
U . iioiiiir4», i.L«i ot ^ . y i99CI« Mr poU^Uoo »i$liir#XaUoa 
to agcoooaio oifOft* f« Q*iim% otiffXo #f #fape« 
Agroa* l« SO: 6il« 
( C 
i§» mm%n»^^ ?*c«» mA it»»«ft» F«i&«t I9tf» lfi:«««« «f 
S5»£| if^^ff. (58 } 
ldO« (61) 
1V« 7«jri«r, d«c.« oi el*t ^M0« £ff«dt« Of oir boira* »««$Uoa 
of Oft aad M^^atot f i#o<ar o& ^ m%tk of «r«««tte 
•oidliago. Ffoo« irnrn aoo* Sorti* «»dl« 7li %m^wi^^ (io4} 
la* i^ »di, a*i«« mA fi^ fifot^  B*. i9*i» o&ooso^  1A ua&ofitotioa 
«od pi}otd« i^2tli«fti« iPftl«o of v«r&oao i««t«i <dinsis trtol* 
te««t@eiit vit^ (»2f>i}i^ «4 ^^ sitQe or o»es# eo«* F j^rtioa.* piaat* 
It* t^pson, ,¥» •, at ax», i t H , jfftato df 080&« oa %}m t%M% 
»ir«totMr« of ^«iiooti» ^ttrest&iat MiU of ^oo li««f oo* 
a«* ;* iot . 4*1 «t i«f9»iie£« (77) 
SiCi* %»s!li«oa* E» aod fti^, S*. I9t0» Ll^d peroaiidatioo a 
pa '^tofotiidiosgr* i@i iftil«>li^ (79) 
£1. u^xmUt S^*« ^^4» Oftlod i^ U^&t* t^mmxi IIAIY* Ji^ jr, isi»* 5t«* ioii* £id,f^ , i»iae$« 
•MNM 
mutax^ 4ioxld9 eatat^ifig fjroa itoat fi7«a «a<i farsM** , 
Q&«ii»d liyia & ^ t l t n la « •ry ia&ict t i t i ooti&tjrjr i a t2t« norid* 
tUt «tiaospii«7« trott bi9i9«sioai ^i^ntieft ot •olfidds^ liiit • z * 
««a*« «dUtiU9» »ia0« i^ fijrat New %o xtSioB milU4»^9&%^ 
•ifiius Iran tftd «op^r «?•• of«r two «lK»a««ad ; • » • i8d« iJMH 
BiA agcf<ig«t«6 iBto i t re * 9 iU« i «ftd a««d 999a odiil fir«a for 
oooldLae aad tiarattiig ttOirttr ai0Xid« fOlluUda pd9«6 ae tddai 
tlu-ijit* fhm altuLaUon na^ torl^air lateaalfiaA ^%h IHa ia^it*^ 
tjriai •Jtpaatioii ^r t£i# aiaaftaaatu eaaturiff «&aa poua^tata 
aa«r natltaira deatroiaS fa^ataUoii ov«x tHa aaf?oaaAii^ farat 
«i.a G0tmt7jr»14e« 
0 | ^ M aipjy^si i^9^,af 
laiaUara^ Ma(arlaaUjr» liafa «aatri^te4 t te eraataat 
•BioiiBtt of aatiira axi4aa ta ilia a«aDaf)iara} aara aigaifieaci* 
ta^» I^dl7 aoiaaldaa iiava teaa m9h to oaU aU^pallatiaa &ai» 
a^ a^ la l&e pabXlo'a alt«aliaa« Ofia af eappair, ataa^ laaA^ a i * 
oicalp aad iroa attaa t9t;m m a<4lfiaa» ia aiaai^aia »M«li may aai^ 
laia aa mah M iO p^aoaal a^ m»9 anXfar^ 7Jiia »aala p?aa«at 
att8i>ia@« nii^i oA g^aa i a IHa air al itia MgiMJr l«a|^ iMratair« of tii« 
eaeilar la piad^a ptimipwHf aa i l^a dl9ai4a« «liio)i ia rala«> 
a»a4 ia ia liia aloaaplMfa. 
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M&wm s«ts »4im@«fisi«4 %h» total mkltox 41ojd4« 9mi»mm 
iom on « won»U9 tettti* le m^, !m «»tliMt«4 tutt 11 to 
U ffiiilloa toe* iNiir« ttixX t>^&0 z'»x«iM«d fr<Hi oopper MitX* 
t«r4i « 4 a,S to 4 alliicMi to&0 ftoa JUi«6 mA sia* AsioXtorii* 
Bat ooittiflaail7 U|>fOfifle foeov«ry BotHodt, t^oir t«oiioal« 
f9««lbi l i t7| tt&d piit»U0 fro£«tifo «r« roAuola^ tiao roi« ot 
sMitor^ a^ major ooctribiators to mklt^ oati^ to joUtitioii«Ifi 
I9e&» $ l^^MJIi wd U^mff* i965 ) o«ti«iit«4 t{i«t »aoltiiie et 
or«« ooatYibtitod m^ Y»4 |»«r&«al of tuo t o t t i KUlor dioxido 
#^««i9a» otHor ooiirooo 9t waf^jr »ottoSt OOBO of miiUh iiaf o 
beoo prosont mi9h ioaa^^ ^^MB Otttitero, i^Yolot^ ioA tliolr 
roleiivo lsMf03rtaad« 1« iaoroMlag* 
Soul bsiraioi «ii» jr«oo3al»e4 m • a«|or ooatribittoir to 
olr poUtiUoa htu&drodt of fooro boforo tut la iastf io l ftovol* 
otioo, mA i t prt««atl.r oooOtiati for oooo iO foreoAt of the 
» ta i ^ dioJ44« poiii&Uafi ( mmum mm mmTS, lM» )« m>m 
41 poxooat of t£k« oooi io umA ia goiMif oUog oIootriooL 99* 
»«r| t M Xdoftieifia ^9 pox'0«fit 0O«» iA*€o o^neo liootiiiiia aoA 
•IfldlMT ooiit>vyitio& pjroo«»oeo* ^^««(ie cooi &iyttioa» Xoxn^lf 
for 2iostM{iS| tmtimw iaorooot* tli» atifur dloildo j^Uiitloa 
of the otseo^oros aoro •lOfitro oxiiao origlftoto frOB rofiaiae 
«o4 c^ii^ttOtloe of potrolotia prodttotOp vJO^ oti HoJirsiO sa4 inA^i® 
•siooioto to ooei|»rioo #9BI« £0*7 |Nixo«at of tii# totol ttilftiro 
dlo<U.d« oialooioao, LO»OO7 moooto ooao fross OOIEO ptoooeoiog 
«&4 iooi&oirotios* 
OMooii* oo&taainMt* oro o&tof^4 b; Xtir0o l»o4io« of 
{o 
•Men ft^ejT 60930 ia%9 GffiiiU«t«>l«a<l aed ««%•£ wurfMoCi fain 
la 
t2i« oooseolyatioii raaga of 0«di to d.V^ an m^^ tm Jrato of 
ooitttioo U • fiiaetlofi of «ti« oalfyur dioiLi4« «oao«fitro«lo£t{ 
tJAe M t^Hor t&« eoaoentiriitiOAt ^ ^ siore y^Ul jr Is is^ataroUoa 
roaoiii)«« f^ia aa jiaata tliat raianatar^ «it]2 eonataatly re&* 
tm%^ BtstmM^ «a& &a valvar ttfaoUfa is raiaoflflg aalftur dioiitlda 
froB %m a f^fioapliaro* nora la jraaofa4 )>JF i^aot agai&ai i>(iiX4* 
iaai» vaaata(lo&t or tua ^otuai* 
xr Ao% a^aof i^ a4 ofi aiirtatoap aiil,f«^ aioxida iaaooa oitldi« 
i$4 to ine laaa toxio so^ aad Xlaalljr to a^aforla aoi4 alat» 
O^€latiofi of a)^ to H.^4 i a aoat j r i f i i vliaa »ia4 apaatfa «fa 
loa aad o^di^ta :A§,h ( 7iQI$M> HS9 ^ {i«i}» a4Xl^ia a«iA 
aaroaoJia ara aatitiraliiad 6f raaoUog i»ltik atieiazo^ «ospoaii4a 
ia tii# %ts»»s^S9 0S 03 ooataat a^irfaota a^oii aa aonofiia aod 
oalolofi a<Ufa6e# A aabataotlai poftioa of %im miXtn^ 4io&i4a 
ia 4iXttstiy osiitjraXizad &i ai^ ROflia, aaiaita 4tiat or ooa of 
man; otnex aiEalia^ aa4 f i i t i4 i j oi^4i£a4 to atafala* 
tar^a %ti«4tltiaa ara a&aort^ a4 b^  t^a as^teraal plaet 
a(urfaaaa« aMoJi aot a fUtafa «oraaalii6 oat mmh of tita 
aolfor 4ioxi4a ia tua ioaax atnoapliai^ av ( I t4 t } liaa 
4fffiOaatrata4 tiiat alfaifa pXatfita a&4 ienoft t^taa oas abaotb 
aaifof 4ioxia« 4ireotlar t^OiiO!^ tiia Xaaraa afi4 d t i i i ^ i t | 
)»ut ssoat &f t&a fttlfor pro^a&iar a«ttiaa oa tHa foiiaga isia ia 
oltioateUr «aa&a4 to td« 43ro4ii4» aiXfoira diojiao^ tHaa, 4oaa 
£tot ^aaaifi ia tii@ aii* ia4«fiAiteijr$ i£a po^aiataooa 4apea4a oa 
%h» •mmt of Yettocivt add t^rf •»«» tToiiabXv « d smeU p«r« 
•e8oa4 ofi tins 4«e^«« of diitiftioa ia &jriiiiaU« 7l» •ii.ieat of 
Ailtitiofi io A9%9^wlm4 la |^«n i f tiM (taasltsr of voaota^aa «aA 
otmr •al^f«e«• bat priooriljr &ir tUt Xm^h of tl@io b«t«o«a 
«al«sloii sad de|»o»ltloc« Ift I te eoBd of siaoXe »0(iro€Mi of pol l* 
iftio^ «40& «i po8i«r i^laato or mm3k% ^o, t ^ o poriod i« &^>eiide4 
l>jr al»& of t a l i »sojte§taeiL« ikide& roieato tuo poXlmtsoto • • f » r t l 
IUfi4re4 f#«$ Men »o tHojr «r« 4i«piirs«d of«r grout dlotaotoo 
ood diift%e4 oorro«po&aifi0ly» 
mXt-^ 41o»14o ofttoro tii« pXiot pxl&oipoUy t&roaflh tHo 
jLcaf otattoto aod pooseo iato tuo iettreoUtiiai? opoooo of t i» 
aooopis]rXJ.» »ii»i^ o i^ <ioot«o«o. aoii lo abtarb«t oft* tlu» «ot a«U 
i l l 
«ftUo« ( tmum «« « I M i990 )* Boro i t ooBkt^ laos wltn »ot«r to 
tax» oiaforottO sold md o^lfoto* i f otosatoo «or« tm onl^ oaaaa 
of tuti'i', oir i f ae&titif ity a^fo aoiaX^ a fiioatioa of Oiafor dlo* 
xioe oQnoaatretioas, a oariviatlKMi ait^^ £»a a%«otaa bttaaao tiia 
Mae oir am\mf of stoaetaa aad tiia pX^t*a aaeaitivity to aoiifar 
diofde.The greater ^tm omhi^ of fttoaatat* t in aofo mXtim ^o» 
lide would be expecyed to enter.B*t* ma eorraiaiioB hm ^em 
disclosed between sasceptibll l ty and the nuunber of 8tomata«per 
unit area. Hather than implyins that stomates are not Import-
ant routes ol' sulfur dioxide access, this indicates that inherent, 
7' 
tiut total miXt^i ao&fat 9t tm l%%t^ tueai s^M be 9'^ peeted 
to psmiU « @»M4re o£ tum 4«#*«ft oC X«9f «oiitattla«tloii m4k 
m iad^x of t^ « asoi&iit of sir poUatioa* 
l & 
m i9£e« ifO S^f (£dS| maaot€<i4 tuot •allar 41oxi4e laoo.^ 
tlYatod tiio iro& lo t.^ 9iiloroj|^ lo»t», i^otforloa nitu lt» da* 
toiytio pjro^»rtle«t THU iat«rr«t«ae« »«• hj^JM^M ^.^o^&U 
" ' • * : • . ' . ' > * 
a XoosO. mXH%$ mbiea apXit mi^eoifiai £yas %M ^&l070f£i^ il aol** 
otiltyoosvortloft It to phmophftia* ?lM«opiijrti& t^oo Aooaataotdd 
et tile eJ^ peoee of olilofopiijrUy eaieia^ o^ioiroeie m<k x-ed«ioed 
piioto«pitiit»i«* ( mMmamt 19U i il06} atl^ it>a,t«4 tue toxl« 
AetiUre of e^iftir 4Xc^d» to i t s rediioiog p£^ Oj»«ft^ i pottiiiotiag 
t!iet tm»re le norseiijF «ii e^ii&fi4& teel^een mUth^^l csro* 
Oi^ e end mote oa.idii^d euif^ eoeii^ a&de^  euffi •# «aifit««« Mj 
lol^alaoee io tMo e^oHibfiiiA, •• mHm fee ee^td h}f m exeeec 
of oxldiiiid etiifur Qoiiipoiiddei «04ld aj^ eet eoXf^ i^tlxitetioa 
•cd ^r^aia eyntlieoie. 3^f«ip dioxide eoald fedus^ e t.*i« eaifl* 
te« to ealfUydi-yl, oauieioa aa •fl«ti«ta«tloii of eoifl^d^i ead 
«t X^^mo* ia tHe ratio of enlf^dryi* U oxidised etiifar eosfon^ 
do. fUe toiernoee of pleate to eaif.i» dio»idt my fee « fdaotloa of 
tlie otefeiUty of e^fijydryi. Altiiouisli eot jret profed, tiile 
doooftft ^peare to t>e tHe soot piadeible. 
l6 
%BMhBM 
mm pleat Uft«a«» aodosmafttti mlt^ 41$xi€e tm%«t t ^ 
i s €%«««#3d« iQ6 fii^dto^o 09afi9iitt^i«>a9 pt^Bvum&Xy ari«« ia 
the ist«fQ»iXaXiir apmB* ot X««t» otniioa o«ii iaicir^ i^fECt^ AS 
|^t«iXi4 «iittoi!iio«a itadi»» &f •4lf«ir 4i&j^4« iajori on 
• i t t i f s »«r<i <le»ofi&«4 by ^ntf in i9^« 0«U« ia t ^ paii»iide 
tii4Ki« l^ 9a«& to t&riais; aa4 ooUi|p»@i mA tJa« #fttiT« i«af •Ura^ 
ok i& iiii«iui6»» l;«fo7* s&jr oxtemsi •ii^toiM i^p««r#dt 
^«i4i«« or ffiil^it 4i3xt4»»iiiJ«ur«d btiia o«ii» »Ail ti«i»a@« 
eois4«iote4 l>y Meii«r4 aolbftrs At tf«6^ii@to6 ^«ttt aaiv^vaitj 
( 11013EM •&4 mM^) iiB^ •htm*A iMi«t im •po&saf »»i»hyii e«x« 
IB oXoceat to tiMs Xo«tt fipi4«jr;id» woi^ s l.i® fi]r»t to htt damagod* 
aJilorofX««t» 4i»iat«iJri»«^d« oeix* pXataoXjfttOdf i&d tUt proto* 
pXaat ooxxapfioa* C«XX ti«XX« teefi:*a« diatox'tea «fl4 "OrioltiXad* 
biit r«t«i&ea tatir oo&aeatioo vitii aaoli otii«f * 7lii& Xonar «pi» 
donaaX e«xXa ooiX^aed at aaarijr tm •mm tieie* tim paXia«4o 
tia«4« «ad apptr «pi4«ritia ^wtum A&m m^%» faaanXay tiaati«Oy 
eapeeiaiXjF xyXtir^  tXaaeata^iioro aoat toxarant and rctoiaed 
their fo^si 0fea *ii&a aygriro^ o&iaa tiasaoa mvra ooaipXataX; aoXX» 
^aed* phlo%a o<iXXo ^mte diatopt^d i&4 ooXXi^ a«<i oaxr *^i^ iaaf 
iajoi-y «a« aevero* 
•Mij0& a a^rfioie&t mdbB^ &t a«XX# hsta t»e«& pXa«i»Xys«d| 
tua arte<9tea a«a<ita ooXXapia aad 4rjf odtt rtveaxiag a pattaim 
70 
nit&oat toy MXlolar doXl«|>»t. I t iftYolYas r94tao«6 attiJbdUft 
laiiir^; t'im ttfoa r#|Mr«««at a^r* a iai^m of liijar^ t!i«fi « «jrp# 
io6 r«fi«&t t^« «yJif47 aloxl4t aonc^Qtjrstliiae 9f«»«&% «||4 tli« 
t&n jont prdBd*iA0«4 tfi^teRS df t u l f ^ 4ioii4e i&imf oft 
ft«»<IX<»*le«fe4 ev^eifeesA «;» t ^ r9d4itlM4tf<^»ft 4i«o«iotai&ldi& af 
jL«af9», ahtiaam^ t f tl*»«»«9 tiKk 4 t r ^ ddfollatidft, vliieJi elf« 
feii9 tTM ft tnisk, iipftrft«»Kili«a«di ««ftt£ tp^ea^«I9» ititli mtx*' 
«»faaiift^lx fdd^iotd ir9»i2i« ^ l^aitprd |ij:« a«e4j^« JMI^  aidiP a^ttm 
am «9 tjiir«« jr««rs iratiiedr mm aUmi^ f ^ I^M» aonsci f i ts or 
aorft 7«ar«| i>oa^ «Mi f i r a««cUA« any be tiled iti^aia • f«» dtjrt 
0t ««eit« 3f <ia iajarioat tZfofttjrt to taifof dioxidt f s ^ » 
•«6dl« d^aase «s4 dofolietioa «?« a»i«Iljr soi l ffoodtisfttd 
•a tilt eorroat 7<itr*» oteCltt «! tjte ou4» 9f Xia&e* dXdtr Id^fet 
Oft pnrtft of t&e Xialbt oXo«o«t %Q thQ %fmk^ MHiaa « XOioi* a t t * 
•1)0X10 «0lUfl t?t ^ « a^^ Ulii&iy to &tt opmoat i f %^ trot r«« 
ooftTa^ A«ati;'o«ifi iidfeatltlOiAO ^40 4etf«X€!^  i»M.e& eivo rloo to 
ot« erowtii Oft im i^miQ ttes %&& Icoor p^tloo of th% turoooi^ to* 
80 
7li# •iilf^r ai9zl4« UV«l« r»9<ilr«d to &«iii|i»rioit» 4«p«itd 
ea ttm ••nsltlflt? ma sidtfltoolld leUvU; of %km pi«i%» %tm time 
of jpoar, «ad tuo fa«« of Otiifajr iioil<i« oi^ oofptioo* ( tmtt it49} 
(^10) ftoaa4 t£i«t lo^ttr^ oootiro iilifla«v«r cir •aifor diosiuo io 
ftootiffiiaiotod footoi tlii^ i t am IH> 8«ol^i8t«4« Largo Mnooato ootilA 
bo «it»oorbed witMat imjiar? i f obo^ptlOK UNNTO oiistt; ^% i f eoooaial* 
ttUa at otor iJQ ppK^Kt 4«y by 4Fjr vfOiaHI of ioof tii^ ottot mkit^ 
(tiOAi4o wao HigHljr A&ftir<iotivo« atmtm i* 8«aor«li>' Xooot dori&e 
ti^ ttioteir aoat!io n e^n t e iooi^o ovo rolotivoljr 4otsaBt« oisoo 
BM o^oliaas* fln4 o^if^r diozido soouatiiiitiDii io oioiaBl* 
2ft Ofi^ iog» opdoio* odoit 00 1 troll oro 4<i0«g€?4 hf o^afor 
dioaido odfioofitrstioiso of saVj Q*& ppa for d fiiot«rc« «ai^t ai»'* 
ia£^« »ore prodi&ood oo o£ui«7oar«ol.d pine a&4 liio*7o«r«oX4 
»asXft« fir i@o4iio i^t hf 0«li9 p|m for 44 Hooro a&d o«fd fof 8 
i^ ooro. ( Bsw» 9^71 ) (140) foriioaol oea£»ioiefiUQO hm fo^4 
•01^ oXoo^ o of 2n«t«ira »iiito pieo to bo ovoo Jioro «oQAiti«e$ 
tisofio woro lojorod h^ ool^ 0«i ps^ a far s i^iirt «&os tno bwiiitjr 
»aa high «a4 t^o aitre^oft otitritioc I0o» 
Aoti^ o iojory oooiifo oJioa ooxift art iau.««» Ooiio io 
ti«£^ot aeottftiaoties tiie gr««t6«t f!)siO(4ist of ftalftar oio^ite 
Xoao biieir oopaoit^ td rataio wat^ x*} tHe ooU an^ 4iff uaaa 
ttstTOiioii {.^  ioterooiiolar spaooa^ siviag &lio araa 4tioa oat^ 
X« f ioj bi«aolM4» iXa^ too to if(^i» aooiotio wmm %^UsM&g 
toTao^ tiie losf • 
8 t 
file mlii^e^t Sd4.«« 6^%to^, 00411X1? pr0(iae«d foXi«« 
Wind X02g ttxfoear^s ta ftaXf^ ^oxide coaa«atfaU£>a» of 0«S 
tc 0*5 ppm, dussisl or « asrx-dw \i(^mif of aeoroUo tl«t4« 
aiocg t^ tt asrsiaft, oJr at Ilka Up» of «h» l^«fl«t* V«07O8i« 
stay be itk^phf deXli&it»4 b*4t eii«r«oi«il»Uoftliy ai<t«Q4« iXY* 
0aaX«i^ Xy io»«r6 tii« i^loi^ il? betw^ta tna via»« 
?i» 7o0poa»« of aoaoootyle^&otie fXtatc to •^Itxt 41OA1<I« 
cfta «^ rtpTQitatoii l»i ft d«r«sx ora^ s^eii st dex'Xojr w&Xon le 
l&%£a.3f ««&»itlf» and ven%iif 4mee@d &$- oo&0«otr«Uda# of 0.& 
to o«ll i.pii •oXfor 41aJ!44«» iaj«rjr firet (upp^mB m « 4irfit»« 
@ra^ .|lz>M& ^«ooXorBliio& of %h% X«»f tip« 0:^oropXa8t« ^vtSs. 
a9«o« aaa o^oropliyXX filffaiNis lato 0|topiai»a* I f cJtpato^ i to 
aoaXiw^y tttfeote4 tlc^ftioo ba oeie 4o<ti«oat9d and fXaooia, rep* 
idX^ aJurifi&y aad beiio^^ ))Xaa9^ «*4« tip aoa :^ar^aaX aeorovla 1» 
os%^& necmpmieii )9}* «i^ o«t«i&, lata^vtifiaX flooiia or le««loa» 
t»at%«<iii t^« alttri^ aa4 marala»« iMle liia m&t etaaitlva pi^t of 
iroii&4 leavoA la iiattall; tht tlpt ^^ tlssaas at t!ic» b«Q4 of ol* 
der, &@atoVd7 Xaaf^ a ao&t <iiraatXy e -^p'^ ed t;:^  tlm mm ara at|» 
iiaXiy » naitlfe* 
Oyt^tiMT, oa otHaJr ^roaa*la«f«a apaoiaa ara aialXan^ 
^Haraetarisaa by laUreoataX o&Uro*la aad &aftro¥l»« 13ia aaf« 
Xla&t aeofoala to aav^Xop ! • «»)iaXl7 pl9 ^f&m i& aolOT} tM* 
lataaalfiaa» flaaxXir badoolos 4ai?^ usma^ fMiMii^htmm m tvae 
r®a4iaik»|^pXa.i,«afaa oa plaata a^a^ aa |>aiSP aaa nipaftt vliloli 
taad to bliaiea l a «e«pos»a io »X^»t «i^pa«ltosaa« tawi Waeii 
la *a«poa»a t© aaXror ilo^lils, flia Aaafotlc araat eoeaist of 
8 c 
sul>i»r dioiide ^m9^m «ioaa4 isajdf smelt«r« iMiii ^xovi4» 
e4 l>ot«Bi»ts «itn m& e^o«lXf^ at opportdiilt^ to •toajr ilMi !-»-> 
lai i f* »«Q«itlvlti of native spftole** BV a^d^ l^oav^ d t.re«i a&C 
•iii-4t># ar« is«a«taiiy aa«« &aitf act tjma acuiirdrs «a4 oo^tiaae 
to iS2^ o» ia is7tt«i waere toa oaaiX«ir« MVe booa id^I&4 oal« 
(iLAftt i 9 ^ ) {iOS} viQi&«d !»tso&» biUtr otitsrr^ y MiftA, iile«t»«* 
skf mem »^a^, «ia iAjrvide b^sx^ oft ttit 8io«t «#asiuv« »#* 
oieii* All fti-9 »«miUt« %Q tiUfor alo^a« a&4 oaa «orve a« 
ittotol ia^io ntar plant* in ftst^ral «r««0« 
iifO'-.ta asa proGdOtioa oi^ ir«-i4c- «i at ieet t ia p^ ^Oi^ ortiaa to 
t:i€ vi«^a6 (^t tis.. .^te dtiiiJPiatloa* li^ dcio t txiit 4^ <>t i2t«a«iY«« 
qiiaatitativ® s^^mmaH to detvi'.miiie tlsi^  rolatioa Qt jr«dAO«d 
i««f «!*« ta^oiiAOtioa mm oaadiotea &jr a,*>#Tlx«3»# aa4 S#oru^ 
&• E U I at Afatrio^ dBittitiaa «i4 li«tlaag Qoa^eay iiid««£a^ 
:^iitioa ia tae iialt L i^ce iralic-y ( MU. «aQ '^ HOOs^  ieSti j 
<ldS)* xe ooa or a t e i l t s of at^aies, aXfaits plots t(i£« 
f4ai^«t«fi iiltJi ©airaar aio^As oa«« ttso, or tij«e# ti«B*g 4aricg 
tii« iiTowaa «^«soii, 's^a to foMrtoda day* *©r« 41oi»e4 to ii^ j>6« 
b6t«#9a Umii^^ktUafi aa4 b«ttt««£i tsfe. f iat i i4iaifi«tiaii sea 
liarvfl^t. 
8.^  
<ll9Zi4« «ft» dtttti-olG^ hf omuktiaa t,tm l&jiiirdd Had yAiaJa«» 
•r^« {ar««ii of iaj^r^ os feae aa.li.«a lect«a» 'l!tk«»« 4et« puroffidcd 
« i«sf d^stxudtion f<iii«« afOf» ^^ eire £i«rve«t«d n% tjti' aiirsk* 
^ d £ ii£)o««a &ia& jfleid JLotn n^ 4lr«$u^ l?raf9rtloa«i to 
tae ajaotial of iaitf aaarotlt* SiolXiur 7#ai(ato neft fotiod by 
ta<i ifatiootti aovairJoli i^aficili 01 iloaoatt ia i9S$» 
Td^  iaporianoo of lo«f iojiiry «sila 4lBlsl»li«t t f^r 
Hl^  Aotiftii otid^t oioo« y^ UiMi ttu^  plmla are bi^ ala&log to dn 
«l» aofoaiX: .^ At oo atae^ of tefaXopotut U tlw fi«X4 Xeaa iHaa 
proporaoaaX to leaf daats^* m alAOiea «itb iilpal|( ( BRiaLt^ l 
W4 Joii£@« ItSO ) C^ a?) 9alomltt.au tJia aat.itl a^ i^ aj^  aeaU£»* 
ler« of loaf Uat^ do eas tDa ar<»a witdoh iiaa raadaradi aaoroUo 
OY oiiiorotio 7^ ftttlfor «liox^ i^ e« t&o iB&f tf^f^^ a@auray«4 waa 
ooaparad «itii tne ?laia« fHa loa« i^oMfaii/ r«iBaa^  fPOis C*j^ 
to 0*0& paira at axof ra^otioa for ea&n I paro^ &t of foliaoo 
d«:iaga« 
Siie «iff@ot of milim OioiiOs oa ||ro»t^. of ooaifa^a was 
«lgi(il€a b^  ( lism a£0 Moa^liitt •I9t9 ) ttalag tua iaavawsAt 
4i£@atajr^  of >«Uoi pifie ao<i^  |}oa|^ aa fijr aai t^ a oritarla* 
84 
ifSto ) 09alir£i«d tlia* naXtoi" ami4« aid «©& »»teo$ giCWth of 
»«.f«i-eiy laj'4r«^ ^ tree* |jr&4*«iiljr x«4afdr«d« 
fa© i-eiatias or c^owta ««ipfn»eeaioa %9 mtotmiB ^m i s -
itia «i«s©i5etr8t«u ia %^ vioialt^- at Aa»©ooa»# Moat«o«, Cinel-
t»r» ( SHSIfEii 8a<l HSSOaCoiff i»&S J {i*fj» aJWitti of «&« al-
pi&e f l f , aoaglss fiJP, aad Xottgepdl* pia* *«• jsoat e^riooaXy 
]r«£ar4i»4« ( LlKJf« l9Qd ) tes gmt^a u:dtt pii^ la aacta@« 
but oaxy »l)aa adsrocin ^m 9^9»9a%» mmtiB «aa EEi^ atOOof, 
|fS6 ) (Ift?) x»pdrtd4 t^ «t^  Ji«l«^t 0^ &»%a of ^9ad®re*'s plae 
*m> aXi^ Xlmitad ii:uiadt<ijr c«ordi»X# «»« f^«««&t« | a i^ S^ E, 
aU^aa t>exai» ti^m iaaaiag toi vlait>Xa s?s|^t%is, oa4se4 a 
xeaaatioB ot p^toa^tMaiat af^ rXy ataaaeeocMi^  lan oatbrift? 
•pp9mem69, tadoatd srswt^ act rial^t aa4 iaar«a@«4 &^« 
aeptlblXlty ta 6im%sm m^ i&#90ta« Tlila Ma acuae to b«t k&cmQ 
aa tii«» "iatl ifeXe iB^ sarar* t£iaorjr of pltoM d«s6e« «aft iie^ bt?ea 
tua aabjaafe of latmaiv« roaaaraii for an&jr at a«4e8» ^aea 
of %hiti I era ^ a fceaa oppoaa4 oa tt^ e exoaada tikat i f lAi^ixy nera 
'iavXalbXat** a Xoae aonXd oot be maaattrod* FOi^i^l; *oliy»io* 
Aosiaax icjury" »»iX4 ba ,.ara aoaorata, aifilKiiifiili axx lajury 
ia baaieaXXjr pJiyaioXooiat 
aafur <ixo*l4e ffiU&t ba a^ p^ftotaa «o l^cXr tap^oatiatxoci 
l a ooa ox* aor© of aeterax * a | i | by diireoK ioiury to fa^ jrif>a\ia» 
t|t© atr»teti4*a8, dcssG© to fOXX<^ o, daai^a to taa aatd, roftaa«4 
flabixit; of taadSy w daaaaa to fi-^edXia^a. ^ oas of t^aaa 
piooeamtiit a«r« rdvi«»aa by ( I^fe^ i9$§ ) (X60|* 
8o 
«v«a ^n f i iosveft it#ar« »«f«t#l^ &4im«d# f ion^ r t -^Moil Hftrt 
oa l»ftt%#r i^t«#tt o f t r £& jp<iap9«&t a^siroalfi 4evai0pe^ dix 90 
f«ire@at. of tiie a@@4X@i m iaf«£UUs#4 fXiata^ «l3i i t f i e s t i . 
pi>€il4^flt « i t i i a£Mrji.iiX t£io$&fi%» or o l t r o ^ n rsa loeS ii£uaar^ lE®4« 
86 
* • # 
t,giii,i.ff,.q,ij 
Brian I M^&*9 «ft^  f«aP«# «#i#» AtS0# ailf^Mf disatld® 
fjTot* a»ii« ^ i « ^d» J@9jr» i% i^SwiM* 
•4lf«i« i& raifi « « t ^ df«ir Oi® 9iii««4 ^«t«»« 
l ion . Hat* &«•• anitsd* 8l5i M f (lOS}« 
9* KatSp i l* t i9M* Sil^liay t i c n i ^ la mn «tttd«|)li«#io 
10» £«ts. M«^  I95i« fhm •ff««i% of Sii i f i r diona^ «m msm 
if@rs« 4a t , g06i^«y»Aljr p&ll^lQ&^^ fp«i4»9i» 
Meariitt^UaifHPf i^tlc* 
U# LS$ll«, f«£«t ^ ^ lieaali«i&» 4«f • ! i9a9* f l i i « i t««t of 
mili^ i ioxi i f t oa %!» Siflft»§«r iaijr«Miat of 
ooalf«r»f la K«ts, 1 * . *Bffir9% sf sml^ir dioxidft 
&& t«g#fiftUoii»* f t« If4»i06« 8ai# Ion* aotmo* 
i^« Iifi2<mi @*ii«i i^3« fUt liiflwiaeo of sGiiitts ftift«# on 
t£i$ ai^ovili Of wMlo t i s i i a i i » m^my tm^&» 
Qm% ms^t mM» rot«o%« H o i * Mf« iei« diff* 
>« 
8 
<Udxid9 paJil«itioa, oii£s« sQi« ?»«« i l l if*#i»« 
to •0iitli««dftt«7& forest » « • • liy ^ « tttsk «M%tM« 
f a^* &«pt« Aeite* t»9ii« BdildUa^ Hfi i9* (i«7} 
lA. ml'^fX^^ I«A« it&d A«an», u*V*t ^*^» HletoioslOftl 
t«sposs96 of ooas f i«i l le^vtft td Eydro^ ttfi fi« 
oorldB ^ 6 StiipMr 41o^4»« 4A«f» Bot* 43s 
i7« jtoUMo, ;«> i9ii&« lOTisl&ie iajftfjr oa Xe«T«o oi»it«4 )»jr aog* iM a^aai lof «f Heat P& a^iOt4d7 C^^}* 
id* forittgllo, f*F«t aaA 8aBe«B«Ui« 8*M*« iM7« ttk* in* 
flu^aoe m w abaorpUoa of «t£ioa^&erlo lOi 
^ «(^X, MJr i«t ir POliat. Xat,^»80t» 4%} f79» 
7«0. 
Ttettafe, e.D«, flod SHU, 0*E.t i9^» Afe«oxbUoa of 
miXjitim 4ioaa4@ by ^falfa aa4 i t s reletioa to 
X««f laj«try» pXiat* whst^&U iOt ai9i*«07« (idfi) 
m» fUcsias, if*^«, 404 JI1U» att«» i9i7» A»i«llaa «f 
of iOg la tiM atao»flKiir« to fii0to»3fatiit«io 4a4 
rooplrotioa of aLf«Xfs» float fli|ai«x« 1% 
209«^ 3S« (Ml) 
19, 
g i . f&«^ «»t M*&»t ot ai.t ^930* I!li9 oyUlfar aot^oXlos^ of 
pXoato* iffoet of ooXfur aioxi4» oa v»setitioa« 
xa4« aig. QTm&* u% m^umu^ 
APPENDIX 
88 
i>I E f .e..! .1M ye.».y .Ai.,y i.o..i.,i g. .AM, g,,A,t..i..l g li,. 
UUC IJll i irMiil i i i J I JULi > Iiiliri|i,X. tiiiitiUltniliiilnl 
Umtmi C j » i X >• ts«%i» In ««9ri«i( mitttmmm 9t alar i^|jiil««i 
o«^Sdl« ]§lJi9XS {is»«^§« 9 It | | # «i|r joJMiltAf INi» f irk * 
•si tiMdur aatlgiiiiwui laeiniiai ^tn^^ m Bimi^m tlil»»iiaiY«N^ 
f# i3iiia»AYtfax i am* tilt in^ Muiti^ iiyi %m$^m0KSt lai !$• «MI««O^ 
89 
io» ri^iiii. (11) ««i ^fms {WAU M • AiBtaj^ wxit amHm 
i»* BAT ( ?3) flftA ?Ai30XiiL c r.J* iitmm$lmi9 mtn^im mA tAt 
17. JOHM ( #9 ) «lA JifHQNi i iH) HZiOSXa { X« #iiMI }« M^ *^^ 
9oaiiitiai« ff#i|«rlE« V«igi«i m u I96d« 01i^# Sit 
id» 3mm I s^i«%ta s )• Air e)Mii«trf t t l to •atlvltf^ JLtii« 
<;iwp*X »^«t« 4# f 9f«69* G»i» A«titii«« «i«|«rlc« 
[)U 
i i i t « QSf @f 4* f I f d* 
t ^ H 9i «l*«ii|»jteiiki> fiOJUtifliitiif i i i l i l a i^ f t SC># l#if# f i i « 
S£* miMMM i m) j|4« f i i mi flit Merixoitt*!! tiiMPiftiiiyt* 
i&*iou&i2X C B ) j ^ fit i»<iaaoiil« of liv 9m.U^mMmmmnmmik 
I«i6, — 
91 
# R, T i ^ If I. ^  
li, B^ttaoi^ii { g f i sea mitmMM ( i B l* ^aeiir^ao^c 
dfi B i^roafftftio 4sli i^«9r^4 bjr aitms fiB&mm mriog 
$• Si^iiaif ( f I } uto* f^t9e^a£4i«t3f^ of tUt ifi«07 Jllaoe* 
d« iRAmil I a I ) aaA i^Ai«'*i^lf ( j^ f )« flio *§piie%%lm 
of ial»i»«t la 6a« ^ftntilatitt mUs^iikt^im of esono, 
7* Mmnnm ( i a ^ A ^ Liosfi C 2 ji H yioorift* t^ieitjr la 
gufiox*^ m.fmnf fitioj# """**" 
imtim of i&ofit mt l i ^[^oi#X ^ f« r to I ts jffo&t oa 
»• l i tOSt i 1 « ) SC4t SMliJ>aS { M W h ^^ I f f t e l Of mXt t to 
yL»4i^ Usw aiXfmj^  ^xigrit' oia t l ^ t l io tonj i i t i i i i i * of .j^ pXo 
!.•«»•«, 1^00* Aa. ^0^ , i » r i , , |^|>, 3*, JSOS^ IO* ( m » ) , 
xo. a^Li ( s s ) tad mm$tm { n u y* ai«Eia-'iX mmtis&n 
:i|s^i»ti^« fl^, m^«^ i l 4 l o f 4 koiSl l l I^ i JUU%4» i t s 
9 (^ 
tii« iff«@t» if si^l«0« «i4 tie flmX MxXm^ $mtximd 
Urn mm { $. u \ m^ mmM ( t i )# nmpm!% ma^tt^ %& %!» f7«U awlteir iyfl»i«rai fiil(t&«l« iy«i« iti># myam miU 
i^ifjia&i»Qte^iai«« <i«Ui&ii%ate» m^ $ i f *af i (^m)» 
IS* l^l^ijr C ^ A l#i9* i t ^ a Ii^larir to 00ttoa fxoa Mvi^lttit 
m*tiag of iii<i«, g&il&i>itiiiQ^r« i i» ftSMiift { mm |* 
lf# oirsSAieiS ( f t ) ^ 9 # ! • Ili« liM»riooa sip |irai»ii «MiiP« 
ft iO« Il4j3jl«aa^f C '^  jf l«i<t« tut i4x £^9U4tioii .rtdl4«a in !««» ImX* 
•« , IDS, «aa ^ i « , U {^>, f*IS {^ »90^« 
£i# mia»»(0M ^ it* tmm^ i %^ >« tt^mm* of i««^ mm* 
*lt$iii%^ flmtt FH i^oiwf d» m^J&m { IPs K 
eoam&4» Boyw tflfifi^oa i i i i t»^ 4^ l$9#lfft ( i i t i ) # 
sA* mu, {%% \ mA nmm (f i|« uf* ttootAitt of Hmno 
•• &ffo3|irf im MY iiUtttiotit mm* iA»ii.#» Aty toU* 
utioa ^»»&oiii«> M» lai^imi* I t l W t f i TOoilM'''Silimtt» 
^4» iQ^aos i J n I ott* t^my m f i ^ t n %# i lm to Asu i^&tt cif 
£|4»41oMotOfiifiioi^«»ttti« H i t , i fHftofi i i ioliSfi 3f» 
95 o 
£§» £01lfl ( g § ) «a4 i j i f ( f i I* tut fil|ti&ldii«a A«lioa 
^ « i f ^ ^ ( f f I USA siOQi i H i )« atl«xaiiiittidtt df aftftlX Aaon* 
94 
ffOft S l t X d e ^ fi«l9Yi<l« «IA etlili^ AalQ <!••»•* mm9k BOtlU 
I AWmfim 
mA m%iM0lii»& of dotooiio FoUittosI* of Air*ipiia4a«tioa 
of jLoo iUi&oi«« OOfttttrjr* -GoUftt (^ca<^ » Aftol*, €li«i»> £3« 
•0. mmm { aioa }•%•« eoft%«aiii«Ho& of eouoa no^4o hf z^4^ 
«i» ^iii^> ( f c > «fiA tmm&m i f r u IIM ASIIOO 4«14« of 
alf«ifa m attoalot kf fo^ot Qlm&m.\&&et§i^ «itli i^oiai 
iio£»f«aof lo oo«i^ tie4a i.«iioxa«a »ita Sijif^* tjiwat Faysioj, 
mm.mA { i )o4«» ^si% mt»h.9MmB^& 4g^ fo^tatioa 4i&7«& 
ftanoigato aai fal^ iiG»oiiiaJLill.oftt i^liaa i^  aumaffttoaDo^s. 
fonla* Itast * 
5»« mmt i 9 h } oti» aiOairiae xaja^f to latt^ioo «a4 ot^or 
fegistatioa, 0«Uf« DOPt* ^^ ftir* l^^mjr 3alX»» gk^ $4d*d44 
H. ^ a s ( mh^n 8 ) aa4 9Qmmm{AMi. iftoot of ans^uir 
liloKi4o 00 mamt .>oVtti09iNMi&« Z»l» lag* dhmm^ S^$ 48*4f I J^Si J,, 
95 
93* tmmm i m B } «t«» i^ds« immo. Qmmwmm m f «• of 
9i* Ti&itim»i ( K a ^ Aid Bw&^mum ( « i» fei^i«lt| or 4aft$ai« 
QUiMMimff Ei^9&m 0jr«Uld«t iarttrofi^ ift mltiAm m mifox Bioxid« 
mat m aUx^e ftmitii, nm% tii7«l#l.#, ^^ lJ8Ui£ ( i$m | , 
tin li&Sf 
fit* iS i f C ^ « ) «^« f«iv«%« #daNiiiii<iiiiio%(i9S9f« 
Urn fxaiaaa^s ( a | •%<}« ^ aMmns vim Ai^ i«adx«tiai(ii i^ti? k^mm 
Hid m«ii«^ »«&ii«at** f«a ?«r«t, i«rXi&p 1%%%^ 
• •KM 
PART TWO 
9G 
Mm ff mnnmw 
9* 
ASS? • 
f 1 • 
f« • 
ml • 
lataaa* 
lOA^* M««i9 JAi4# 
97 
m^ 
m* 
H*f 
U» 
s&« 
m* 
Urn 
S8» 
tid* 
m» 
m* 
m^ 
4i» 
4i.# 
4&« 
44. 
4i» 
U* 
m* 
mm 
4t» 
io« 
9i« 
$ ! • 
'59 « 
5€« 
s&» 
U* 
w m 
i&(aji« 
» E a u « 
1# • 
H 6 » 
Hia • 
Mi * 
BiCi • 
im^U ®04 * 
« « % > g • 
1^^ * 
1W5 in] • 
Hfig • 
iig(fe*|i*ma»i} • 
t o • 
« « -
H * « •** 
I t f « 
01 • 
© « • 
f • 
1^ • 
WM # 
f r • 
f 9 » » 
P f * « * 
i l0 f « 
ii«#f m 
M.M • 
fOl«0«| l t»« 
f&l«tilit» A&lof i^* 
£iliMi»'laf« 
liiSUlo 
]|iiiMI««iltR« 
| | i a i t «« 
milmUBm 
m^m^ 6ii i»ti4«* 
Aani»iilyii -imlfk»««« 
i i i t r« t« Kftal««i» 
igBBB&9Sk,tl9 
tWBOnift 6^||ft<m»« 
s i i » d ^ ^ d3^i»« 
Xffiiiciiolltar^ « ^ l i * 
^ ^ ^w^p*^wi^^p^^ • 
i^&ifiltiau 
ttilr0ii«ii t r i t ldtirl4«# 
j » M i i « l i 6 a j F | i # « 
8i<da«« 
dx^Saa* 
fla«« 
i,#8S*-
f t t ^ y IU|«tjTl f i l t i l « « 
prim3e4gm* 
ftset pty i^Ulcj i* 
FiYi §m hmm94 l i i l l i ^n* 
i^pft€iiotid»^» 
I«6$i3rali£^«-
m^&m »aei4« iM»i4» 
93 
St* S • 
©S» SQg • 
5 f • ^ ^ • 
«D« aarm? # 
#l« ^ o v 
^ « s«iia<ia®»^A .!< «* 
fel&» so l • 
§4* ^ l u » 
m* MM • 
«6» f ip i -#«« i ia • 
«T. f • i i ( t l f i | {» • 
I B . ITS.* 
t$« V «• 
70* foJw 
tJ»# m • 
f t • .<jc • 
f &, • ^ • 
?4# 1* 
76# Ow^wf •* 
"'t. ^e • 
f f • a® • 
? ! • f f » * 
# « i ,-g/a* • 
a©* / i » / « ^ • 
» i . / l l fO • 
/ 
35* M*f«« 
mapmxm 
Si l ipMf didai4»« 
$ a f i i l i « » 
.j^llptOfttA 
^mU§0 
mimmk mim&m» jJLmim 
mmumm 
i i t i i 0 i o f t » 
mmmi&§ Mim%tm wi^xmmsy* 
thmmMl fo««jr i t a d f t o * 
ttiti^Wk Aa t iV t t * 
i r o i i es ^ « t e # « 
f«flPietf# 
f9 i t in t» 
i f t i j s i i t t 
^«8JC« 
jitlne* 
t«t9t l l t«gft« 
§jLaedt»*.^^Flsat9pit«t i • 
I^^J"© I M ^ ^ ^ 
a* i r«« a t a t i ^ r a i * * 
¥«ar« 
^o i 'S i i f»jr mim eiii»«« 
Mid?®! i r^ t tK ;«r tA $m m^ff mh%m 
MiO^OiV J-9\A'(^ QjA^-UX mt-il^ 
i'^LZ pO-rt ^UckfL 
Posh OT^aw —(^'^^ 
mi^imh f& la t» 
• • 
&* 
s# 
«^m,sM 
Liif Of FitioaiiALi MQ omrnQmrs. mom ..mm 
^^mmimmM 
jk&eu^fm* 
4g;« ais»?» 
jli^ridiaitt^* f i id»t«i i Mmt^m, 
9#s* 
99 
lai^iioy 
Vi*«» 
gl«ll€fl7 
Ifdffiliay 
«« Aa^« i % * ji»ii« 
S* 4l«ir»jr«Ag»«i«s« 
i * 4tt*7fii&%« 
mm%m,f 
^pP^^^^^^WH^ ^nr " P ^ ""IP r^ 
U« iK«2.# €lHtt» 
i^^m)00i9 mu 
U^m^k^ l« i«t l id* 
^M* I7«« ii«it 
W #'P^jfc^|l '^•^^^Wpfc^,|| 
HfSi ifftiiiiiir« 
I G O 
i-f» 
xs* 
l 9 t 
^ 0 * 
i l « 
^i# 
j&'3>iii 
I 4 « 
'^5* 
m» 
Sf# 
Ms fr 
^ » 
ao* 
si» 
S£fii 
3S« 
M « 
1^« 
Urn 
if# 
i » « « a « i t « 
iWP^i'^ffiWf^P »W ^ ^ ^ ^••P^F^iWiJ 
» « • i 3 r ^ « i » 6 * 
& « l i « f » |^0&«f t« 
0«ft4« !*# liQ^« 
cftiif* im* 
crop* Sii* 
laojijsjr 
i«olsei«t 
^mm^ m%* 
mf* ir# f««i»i 
MB^'^wP^^HP^Wi^" JF^P<(w*wWB^.(| 
3lf |««ft« B««* 
liBiiinlJisiNi« Silt* 
mw^n^^ mi* 
mmwm 
• « i « t * 
l » t« l« i i i d«»elt«« 
Miixiii«f4 iii?ii¥i«*i 
Otilf ^l|L«tt#«« 
teo.lDgi'tt 
tmX9el^B%i, 
:tmmo9i9 Biiaif« 
mm, tm f9^mtimf§ 
Hd^fttMMMMlttl. ^ f # « N d l 
fi»tiHit f i i t i t t * 
99el46)i« 
Qmmtim 
9mm»th 
ir«i« 
9 - 1 ^ 
mtiift 
Um$mk* 
TBT^WMW^WH"^" 
««6«At 
If .fS« 
5#S» 
W«% 
9#Sji> 
iii«iii3rac 
9 # i « 
9 A 
9«S« 
fi>ib 
f t i * 
. f *•#• 
9#K« 
ll«S« 
^|i«i«t l f f t 
MB^Iilir* 
^«i«ia.r 
Mttt^My 
XttHlilj 
tAftfttiojr* 
m«»iMi«lil 
.MMtHlf 
8l»#MMtt|yL|' 
<V l^r»f 
l / ^ » t 
i | l i iMf I |^ 
^|l«l«»Xf 
% ^ » » 
IJPPWp^^WPWr ^BftJT 
1||^^'^P ^ '^PW^Pfc^ 
q|Mi»x'ly 
# « l « i ^ 
MaMIMy 
101 
40* 8yiro))iftl08it 
41* 
4J^4 
«&• 
ift« 
4f# 
lEd« ;« ftf ^virdft 
mi» ar« JOX* BftUa* 
jr« Aiz* foxint* 
Of HVllOflMmttl. !•»•» 
l i t oofttmx Atift^»» 
Xi^aB 
«« DtXM. 
19ml 
9«$* 
(i»a« 
«HMitiajr* 
li| >MMII ll 
iftMHiay 
iyi«l«rl7 
^MiorXy 
4»» j« itttiiros* j e i . 
SO* f«Si»*B«t* 
&l» jMur* aMM« 
52« a'4il«ro«M« 9£ 
Urn VMMir* 
5i« wn« A««i« mi^ 
gm^emti of ttv|yoMi» 
jiMzmn of otiLX aoi* 
H I T * * I^ NUraia of 
i*<ikUt l i tXt l i * 
" i tor i 
Of aeiioooi* Bf 00004* 
ti«a, 
9»i« 
ir«Xi 
4/!rr, 
UtiHiMiflily 
9i«toirX7 
ioOhlJUdtOE llJMEbilll 
S«oi»r)i St/nr* 
3« Hoot* tUnt tk ly 
SMTOO fOioO 
amtiu AaMtoiir# 
X4Miioft «oofclr 
9«d* MoMtJAir 
102 
Sf, 
06« 
09* 
00* 
i l . 
•£» 
«a^« 
6t« 
#ft« 
* « « 
67» 
i8« 
»1»» 
fo. 
««t« M««« Oda«« 
««kiL««r* f t * Pfl«lM»l« 
v««« fiqritox* 
f l i f t t a 
Pl«£lS« ^ t p . 
i^» ?ll|Si9« 
^^Kak w^HlkV •(WWiWi|B^ 
PI«ii«ltiol* 
jplii3rto«ii*it« 
]^^aa€«« 
»hy%»pm»l^ 
aoif joo* im» 
V#i P&^iOgl f l * 
^ ^ • P F ^ W ^ ^ ^ ^ ' ^ W " 
^pftxliftwitftm»t«ijr» 
^l«i$ ^k|n4oXift7« 
ntm ttti •oU« 
fxwt pvtmijLoef* 
f ^ o 0immi»Uf* 
?£ijrtoiao»|ftdloiur* 
jnartopat2kdio&f» 
fiiii«XMid 
0*K:« 
9« «••% 
I f * 
»?#/%< 
i«iliiiM|t« attKlM.3 
9«S* 
0«S» 
v»» 
jMAtiaf 
tea 
'(?•©• 
IttXld 
0 ,2 . 
J9»m 
l l f t lma 
M^H^W ^'^F*** "ifc ^P^ 
ifoMiaf 
i|l«t«YXy 
itoniiaf 
^iil«rXf 
^iuiiftifijr 
74. ^ * of f»tlUl« 
i&Yifoa 
^|lit#fi| £»Vi«» of 
Bioiocr4i«« 
4Pii$«rXy atjpoiloir 
soiMdft of total 
lo»103rlc ^ataiMy 
751 i^iaaea soiaaaa 0«3< iaeiay 
lOo 
70« Zld««i»i $^l(o@l»«trlt 
Bip* 
mil B»i9&m Society 
«S]d«ait<ir« &jr0p 
los t * 
icorid a»altli oyft«al« 
9»S4 
i a t f i t a 
ifaaiilitg* 
ton* 
Toxaatf 
d«ii*«« 
1101 «ti&« 
ialHii I ts 
T«ari|r 
0«a*2«E« Vl^««rly 
104 
^mo^m mw p^wmw 
aLiftlMOkii M»X^ttsa«» l^adoii* l 9 i C > 146^7« 
HOUE ( I? i •to* Mtt^oU of «lir foaJUltioa && fJ 4* M  ( I) J oto* Sff«ol« of «lir poaJ ltioa  flftilt** 
5« iH g^ii ( ^tJttr 8 11 Ml M£ foUiitlifa; Air poajuitioii 
iftd i t* effoots f|« i n s * Aoodoaio f7»40, vow xozlc» 
IS 0A» p 6£4« 
•• JKoa?^  ( & ! . > • iffdotti of fioori^o m t&« eiroytli « 4 
y«p3ro4tti:tloa to ^^nh bow plinto ( FIIOOOO1<I« KtJLftoxlfti 
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U mmi^ latmttof^ 0> msA m&K (««it«r »)• lft«ot« of air 
poUdtloa on t«0«%«tioft» itt &wm {uttsmx G), ^ . Mr 
ttM tiaalflotat «iia soa* tliwt 6«?«illag «tt««t« of sir 
foUtitioa oa f«&ot«Uoa o»i«a4 v«rioU« tn>«« or iajiixi« 
••• tilt falXore of eiropt oad the doith of tro«s e«fo 
4r«iotU proof of iti* oAToreo of foe to of i l? poU«iUoa* 
m« aoot aiTMoUo offoott ««r« fxoa aolplMr dio3ci4o ofll* 
tt«d froa taoXtoro* 
«^ Bisiijsr ( J F i oto* Apporoat iitiata«UoA» of ploal &t^ 
mth of Uf pollatOAts. c«tt# J* BOt* Slli i974| 35*41, 
Sleli aoao* of 0X000 jroi»Xta io tlM Miih ttiMage wJilXo If 
6009, i t M4too4 %iM o«% pat of plMt iooirooto. ^& o*» 
0000 «mto bXoaoiiod «ro«» o& X«if«» lMt»t«& tHo oila 
foiofi ooA tlioo Xi«fo» faXX do«a froa tlit troo boforo IHo 
tiai« QQU 004 o& oootoo vory bod offooto on tlio pXaoto 
aod pX«at» oaa aot fnXXjr ftxon i& protoMo of 30^ oo* os>* 
03 sod ^ aro aoot daaaoroao for pXiftta to aro»* 
3* fEBi^  ( # A )• CosaXatifo offooto of oiiroalf oatpoaoro of 
?^?^^?«S; ^ i;''*^* ®^  •^ ^ i>dUiitaat». A^tg,^«riyf>t 
la 9kt poXXtitiea daffia0« to toeotatloo. Mf aoota la OIIOB^ 
latrjf aanoa* fXoarld^a raoao L& pXaet froa i»4 » &»9^  
aad tiioao of m^ trom 0,d7 * 9ii»$$t0 tbm groatoat froa 
aXr poXXataata affaeta oa pXaata vatatatloa,aad eroatli. 
It oatiaaa a Xot of daaaga to pXaata J^S daacsaroita to pX«* 
aat oroatli, 
i» mmo ( V ) aod mma i & h atogaoat taolmiqtiaa for pX«* 
aota affaotad by air poUtitaata. BttXX^  gatXa la i , Aaria, 
Aaoaft aaajr pHytotoziaaata 30^ aad Hf a n tlio aoat aari« 
ott* la jrapaa* Aoata Xaaf iBjiirjr ajraj^ oai appaar aa t&a 
ra«at of aafaraX itfa axpoatira to m^i- aad Sf ia •©«•. 
&*&ppa • O.Xppa raapacJtXYaXjr. 
9. 
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umitL i F«ii I* It ii» t^o* Aif i>9UaUoa hm& took* i«9ft« 
rifii^ !&• ««i«iio« ot air pdUniioai tut • ^ • « l » 9& ^Jldiiti • 
•oA tiM Vtfi^dft •&92?«<i«iie %«0&&iqiM«« TUt boolt t9lX» •%«o* 
ring oukt •f£«etif« i!Mis0air«« fdf « ^«liB«at« 
MO wem 
.itadld* ii<if9 dfloofinttattd eoaoiiuiivel; %h9t the ^l iat t 
iii4«ii^i«» «re «a«&»d4 ^y a MUU ad* of eoa%attla«si*^ ftro« 
•eat in «&• alt la iraiatitdi; JLOi @oa«« of »iiloii ta« 
friaoii^aX oai* ars ( l | so^ (^| iydroiaali&UAaa aai lia* 
logaaay p«v»l.o<ia.afijr ajr4ird3aa flour!da (S) seos s«»aoa 
m Maa^ ofgaaia osa i^&iii&a anaii %» «l.4a&|4aa, Icotoaoot 
orgaaia aeid«» 
7» 111141111 C (I )• xxtaai aad datarmiaaUoa of vafiotia fo* 
Utitaata ia iaAi&alxlai araaa* Aafolb iala» m^, aoa* 
aiif p^ f y^ **^  if^f w* «*t4| laifiiijJv.' 
flia friaoipal foUuiaata ia laAnatrial araaa «ra ^ l i f t 
esaaona 4 l i fd id aiw tatitaA aad «iirt«it %aalial<|i« fot 
%h»is datarAlaalioa ara daa«fil>a4» ISdai$^ (^ a&f fo* 
l latioa ia iadiiatfial araa awiaaa lot of daMga to 
fiaa^a aa4 for aa^airiag tSmm poiiiitaata 4iffaraat 
tirpa# of apiiiffat^a ara aaad* 
a* .^mti i iyrHMur c )» i±» We pollaUoa» air poiJMioaa 
aa4 i fa offaeta* V i« idid* Mad@aio fra«a# R#i|orlb 
&Oea, f §94* 
fHa l»ook d«8j« variona ^ol»iana of air poUmtioa aaoH 
aa ( i ) oaaeooa poJU^teata i a l&a air (£) i^iofiirt^ia 9»» 
n ie iaa ia tHe air (5) so^«ta of JiaiaioaQtiva foUnH* 
i ^ oa pl^^iml frofartiaa of %im ataaafjiaray flaata^ 
offaota oe fa#a«a%ioa| Bioid^ia affaola aaa affaota 
of M r foiiatioa oa piaala groatu 
I I G 
iMitafmiaatiaa sf t ^ «gdS!fe otaslni gs« <lia«g« for 
pXe&t8« A no* Qt pXtfiiii ••a«itiT« to tolpiMy 41o* 
aii4 ao for m s^»&ihU %imir 7«i«tlv@ ••^tifltjr* 
t«ii«l%7 of 4iBia&« Willi 4is«ftiid« iTom th9 niMipto* 
««d sotiirot of poJJU&lion »«a»itiv»t 4l fal fa, bar-
laiTf ^ i i v a i ^taet F«a ajii l if^Ji. aa»i»taatiaoya« 
girapaa^ tarrot and iiliaat ato* 
Kit aA v^SL C l^® 7 ) • I f faa i of air pollntioa oa bttxAafi of IXX 
of iUoaaa l a a wwp»flt> p laau, i.aaiyU'oa^ m%* 18,4| 
tiaa odat^i»ti%ioa of nijr poUataata lo liaaiuti of affaat 
1 aj^aa fjpoa aa«aoa to aa^oAi aai i » aairlwtlLf affaotti 
bf wHaalliar. Sffaala of fXaaia iaiadlata aa { &a*S^^} 
Oft aoira batftf aifaXfat «Maa«* f iaa* asA f laaUf jplMa 
atrolHia* 
U« «jiafi ( j i M ^ a Af I t lo* lataatiiatloa oa iitM^ir to jpXaata fjroa air pollntioa ia ^m i,oaaogalaa araa* 
f t , fljralft3>, ^fI itSi$ i i *54. 
gl^ laaoHy ^9§%t oat aai alfalfa jplaata iia^a i4aa4 foar 
tii^ dataxftlaatioa df &mp daoagiag polltttaata l a 
tjHa air of aatropoHaa loaaagalaa* flia lavaatl^a* 
tloa doMMiatfata tua «itll lty of flaata la aaalfilss 
iiafUlaaa alt t^iJUitaata of otgaala ftat^ra oaa oattaa 
satara Amm« tiffotiali tiialt taaatioaa mtli «tteataa<» 
oaa loBotia to ba la tHa aU* m tMa « i^ tliaaa aXjpa* jriiMiata liafa ooatJrlbi4t#d to l^tt^aar ao4d«itaa41a6 
of tlia mm& j^olaiaa* 
l^« mm i f A )• ^Oiiroaa of fXtat patiit^al air f o U * 
^ ^ ^ * * FtlftOpatfeioXcfly* 98i ISftds I0f9«.d9« 
fHa &mm%k of pXaat pat&siaal ati^la^t to aa 9itm»* 
l^ara of oio&atat liaa»aa to hm laaa %km ttiat of 
ooatroi fiaata &emim is tlaaa alr« la m»% aa^» 
flAaata t ^ plaat fat&oiaai nara gro«a tMsa to a 
foiur laoUt ^ • £raaa«^«iia air f l l t a r a i t^otififo 
a&titoda« oarboa, «Moii semum mf oatttraUjr 
mo^im axltiaata* tim Xatal of ftiiiiaata proAn^ 
olag pxaat pat^gaal afuptos^ «aa al&ll«f to tlio« 
B^ ooflB^aly i^aavad la LoaaagaXea «raa. 
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A xevi««i of t&0 Ut«Jp«t4ir« l^irotiftb itftf ito#ti% JMtaboai^  
p£ooos0d» affeai.«d iif m^^ 0^ » II5& «I4 wm i» ir«pz««* 
loadlis td «XM«liiAa iai i»%trid4«l ea^onaie of a t^o i * 
aal pliBt* oaS oa tlit inM&itod •ffooUvoaoot of X M « 
i4« c^ itBxa i 1 a }* l>«U%«rlo«i8 offoott of guttoUA fMilio 
o& foU«ii« Miir* j.Bot^ $ot if4i{ tfd«dl« 
no%h in %]i« fiold «8A grooo & t^ti« i t »«• oteooirfod t&«t 
tiioro tiiiago a«7 lutiipoa %& tk9 gsi^liitioa 4rop on ^iMt* ( i ) 1% mj m%% of f# ( i i ) 2t m«|r ovo^ovoto, ( i i i | A» 
aoal froaioo^iir h^BB^m oa iifidlol^&od piMtfto, Zt mMf 
&• oo^i^l liadM ifi$o %}m ioof • i&«a ii«ii«r«i roaoyyotoio 
«dr6 fiofttd la tls« @tt%t«lioii itop of »Mio aft4 Ofiooli 
pXoalfip tb» 4rop »«« tyioiitt m ioaf woo «t«iai4 for « 
^»%mm9 of o&« to tlitno iooli^e* 
pXojr 0 poTi in pi?ot«dliiift fliftlo isaiaoi aiiT fo4l^ 
jtoftotii fiioooiro GOO &ol4p lo fiotoot plmf ogoioot 
poXi4ti06 ^m$m* 111* 60|.aofto» ia tHo iteosfHofo 
iioiiilijr ioorooMO i^frooMir «^ «a toxio polintosto 
aro pr«««it Ift aoafoiotto ai^mata* fhm oXoarias too» 
poaso of otoftola to O M U iaofoaMa ia &9|.0^o« i« 
a««of ii^a aot i t ia a^^aatod Hiat tula fiaoi^aaiaK 
Aigai ba •x.ploitai to jsrodaaa f y f i i t A j i l ^ p t a 
aora UHaijr to aaaaitita in fOlJiai «»»a|Bata« 
M a Xotav affiat la «o»a U&airto oaoat la aaiaral 
aoaa« a&a i t a l i i taaa to iaataaat tHa faaattiiioa 
of m^ lata iaataa* 
IA» Hmk& { faraioftar s | aB4 msmuL C F K )• Iffaata of 
^l« poUiHioa oa tHa s^emth of two a^aaiaa of arolur* 
ifaatiiaay yx£«4«Aapai>a aad A«»iaaetaa« m ayamoaitia oa 
ifiroasoftlal Bioioey (Htsaffat llagar| f%9nii 9$*^$. 
Baitii Iha piiftta a&o« a giroat f i»riaftioa ia tlia ^tomm 
parfotftaaoa at a i f fat^t fXaaaa, Wsm SlmU of 1»otlt 
tlia a^aaloa alioa aaaal 09m%h «&aa &tmim 1»7 'ead 
aiaaa* faata ia Yaiaatiaa liaig^t of tte piaala e&4 
Xaa t^H of ^lEa aitli aalaafiaat ta4iiatioa ia 4vf «i» 
faaira ia a^^^ral iraanatiQa ia aeaaral eoataata aaaft 
aa aitfoiea, aaxaioa and pHoBpimM la flaata, Warn 
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dttft tHo** tuti I M plftisl A»M>i««el«l« «^ 0w ft jiariBi4 aftdfftftM ift fuJLT ( t ^ flftnts wrt in Vft6«« 
t«fit» •%«$••) • M t iMt >»• itttiflMtdil to mUm 
9t sm^ &i v»M«lit« %& %h» Mi ls dttjrlJig tuit 
•a»t^««i» wlidii t i^ fXftiM^ a ftriMiift siiiftitsp « 
at»rii90J,< f^t U«^d ««^« iajii»«4, xajtiif to f •&•« 
tfttida fXants dftttft^ i by i^f fdUiitisa fjroa aiti«« 
ma f«<3!tdri«» H M &0«S • • ! 3r«dOitii«t« lM9ft^« «f 
oaoir ^dttaiafti «iil «aaiil«ftl iav«it£ftti#& m flioto* 
&mmm& 
tttioa* |Bfiyeii» g&Utt»» i} i f f Of fa*9» 
il^flitft sm •oartaiiitt ftoi oittaiilda la oaatjrailad 
foU^fiaa r«ira«iftd t^% Hxaooliiise ^d floraa. 
faraditfitifitar ncra tftiiii«4 tftov fXaata «•?• •%* 
poa«d to oi i i« i t tarfo loMfitioaa for a aii3a« 
paiiod of Itoa aaa Iwo t&roe aioat^* todnead 
JLaaf aisoi io«r«w«i iatofiKiiaX X^gtli^ aad l««t 
to aoao ^mm^9 «•• aotod oa rnxmlm^ 
smmn 
19* mmmm { Qm )^ iioag tojnt ataMurawat of Ofjptiaa 
^mm^A hf ait ioiiatioa aaiae lavmitf %••%• 
i^oiogia, Bati, • , « ! i ffS| ies^ii 
S.aafaa of ooaifara aoj^iaiiir aftoaaa (s i^aaa 
a^iaa) i^ fiasa &f ataoafHatio aoatiteiaaata |oro4iiaad tiir&it aaiar daaoatiaaa tAota la 
«oaai^3ralia aaxaXaiiaa liataaaa tatUAXtjr 
tm aiO^^ar aoataata of %im Xaataa* Sfat 
a»axx wftioiioaa t&ii aaaaa af ao viaiisXa la» jtury ap'«oo iaotaai^a tarixidltjr oigaifioaatXir* 
4 tioixar ttXatioa aiiata &at»aaa tlia oaxiattA 
vaxaaa af tiorMAity aai tn^ iaoXiaa ia aaaaai 
flroatu* tHa tailiiftii^ taat jwxpa ia tHo oXaaa* 
ifiaatloa of aoaai^ aioaaa* 
IIG 
fouA HIP * KAiinma 
&Q» mmi ( A S ) «te« JiiMws of aoadiiii«io]Pdai&4it i,lim« 
of Qm^it^mmUtoU^ iXm* «l JEsaiiaptr %&«]rai«l pmmw 
•t«tiida|S • site MsMy poiJLiit»4 ¥«e«i»» of •oiitiitaiis 
•aistlac of «ffiMialo m€ mMimB @a««» ^m %o <io«l 
«•• 97«irftl«Q98 but t£i® 4«mis ««itfioil %Q %)m ! • • « • • i» 
«ife •is&lfitttatJljr leof»a»«d« l i i« •&viii^«<i to ^ 
t ^ obfioti* 014ft ooao of %h9 ioolioaoiH of IHA air po* 
SaiA ilBWhA 
Hi, mwsh ( ii a I oto* %«&fttio&aiiif li«t»toA %tm jroio of 
tijr poilttlo&lo f7ttS.t«lvool iovelOfMfftl «{i4 f jiilt 
fomotioa io oootio fiotfaa* |ft oiaj^titiii oo Bio* 
Xoijr iftfifoiMMital. aiolo^({iiSi>ff«P iiit«i'|H^^^M 
&oXotloiio&ip &ot»oo& i ^ toU of alt poU«ita&U, 
fralt«V9et 4looaM ood doVolofiPiift of £r^« , %% 
turn Hto f oiiitd tuol oitliOQSli tuo om^or of iMililqr 
fjrultOi §9% p%M ffoo fiionif^ mms/k tftt oito of 
saolofnf• fiiofiiol to*>«v Slotioog is MgolfietoUy 
ioAeor, tuo l&0idoii«« of f»alt*tool 4iwiii««» flMi 
tt^t fisot «a4 %m QiiottlM of 9itlf in f3P4ito «ro 
oiSOifioaiilXr Mg^r t&io l>lioi« tlifti iofilop i& 
tr«ot vMoli s^oii is « »»r«Al %%wm$lms%» 
fHo i«r@«r oiao of frttlto iOffXod «i%& ioovoitio^ 
oatotuii of f4ljp «Mo& 4tt«l.of 1ft tHo iifooD of EO» 
•ifi^ ptur io la ftU fxol»«i4ll.tjr duo tO| f l ) i^ttor 
so* of fr«tit« foi* ^o«» ( l i ) iareor firdllui doal* jraeUoo 4«ii to dioowo «o4* ( i i i ) Afalioli»llilir 
of oiiiia&oat food solo;ri«l for ftlit iottor f»a7io«» 
Ittdol of faults M9 to Hm loaii of ooaio ooiy^ o* 
tillOfi 
^ 3 1 . MUn i £^  ^  I* lolo of trielt^eo io fXwt Aoftooo, 
yion lo», BJtit «Sii ^9f^ A • i i . 
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txi9bQm§ tttjT Qtt9X m onttir Urn &i p^^^tO, A«l»o«» 
poilfit«i«0 ot 9hmd9&X #tiglA« tsiMiiam» iftt t*rjr 
Imfortaat orgms for d«f«ii9« of jpoU^dtaat* aai 4tt« 
to tui* icf«8e« plm% ^ m%h ! • i«rjr iooi m^ it 
Mlp %U0 fi«i«» to gpem fMolf w^ 09% «Cf«0t»4 bf 
tl30 P9ax«taat«* 
in ft s tMi ffodtiftiag lo«ii ift •mth ««%«»* iMCTigott» 
fltt f«9e» rtpofta i««toMii9| ir«&i«iit iii ilo)»ta opo* 
ei«» »iti& i&eroesi^ fYoawtjr to ldft« »otife6 of po* 
aiiitloii* TIM ooieioitMiloa ^«ii i ! • tiiftt U9km i« ttM« 
f«a fte iitdiocto^ii of 9ix foU^tldn ia 8 »t««X pro4(i^  
oiog W»& la wftlos* M7 follAtioa oeitiwo 4foi?«M« In 
Monoae ifo* ^o«a*« &em%h of UO^OQO &» ?«i^ aa^ Hi 
ftrfoot«4 i>^  tiio pollsitioao sad llioott «f9 tor^ r mmi* 
t l f o jj^Xtatt* 
iaaaatariiisailoa mA iHa aiat«ilmti&o ia«l #f«««li »f 
•fipisi|tl« ilolit&t mA aoaaos ia jaoattoil# §m* | 0 l . *S| itfO$ I4e5# 
l^pl^Mo «>899» aaft Uoliaaa aro mxf aeiiaitlva to 
al? |»o3iati9a« tMiw ^^aaX ^•affaair^a<s fj^ osi 
l«rsa aitiaa aad ftoA tlw fiaiaitjr of ia i i i t t t ia^ 
aatiott OQBi^ laMo ia 4<i«f ^atXy^ to paytotoxiaaaia. 
A aisj^la aatj&^ of mm of t&a loag taaga affoot of 
alv ^l l^t lon 00 eortlaoXioaa aplpli^aa ia daaen* 
bod» aft4 ttialir apaaiflo tol«>iraaaa to poXiataata 
aaa &a axpraaaad ^aatitativeXjr* 
t9« ami»£tA i i s i mA m^sim { dodsl& h iffaot of 
aix poXXatioa oa aood foXiyn iaaraaiat in tiia 
aooaoA flaa { f* ajrXfaatiaa ) . «io|^ poX. aoya> 
Tlia 4^f«a of alv poXXittioa ei^ Xta affodt m a 
foiraat iiabit iato ae|)«rata «raa» mmmA m, iao* 
Xat«4 aurora of air loXXiition 004 la i otlwt 
araaa mt^ ia aaai^ oaa liaHtata oatai4« %tm 
aoaa of ia#iatriaX aoal^aiaatioa of aif asio 
a3»aia«4 ataa4a witHia tHa iraas* of oaatiilaatioft 
aoaif «r«4 vita tHoaa of oatai4a iraiaaXaa a lo»^ 
ttaXitir 4«pta4lss oa taa 41ataj»»a ftoa tHa ao^aa 
of foXXatioa* 
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MiigXi^ m^ H i t * 
QMJLmmiA 
^» ^lu^ma ( i f ) •$«• Ail? foUt4ti0d €mm^ %Q tm to* 
goMirdiia ^xiAmU iftjorf ia f8iid«»tif« Hm ntd «llMiir 
tiNi«» «•!» #%««i#6 %& m^alm mtlQio^ fot»»t« m^ 
tttiti • slag* oMir m i«iiea«Ji fiirjto, and oft •«•%• 
«&«! px-ivtlt ittadtft mi#i t mQom mmy ^ys^tmM ! • 
fltlAroiif m%n0 oa fOA4«Mit« flA« i^f«8]r«t imm 
vo i«0i3li« 
•mtS F l i i 
la* eUloratio 4mmi Uamam ^ mmtmrn units fia«» 
f w t ^ j o i ^ i t , i | i99ot Umm^ 
ai»»«««a •«»««£& fia« (fia^* juralxta i.i ia la^iii f l i»» 
t i l ioa tjr« •ftiuilti witii a9tti»A l!oii«^« «a4 iutf* aiiiy 
tftt maamt y««r foUis«« JidDi«mt la«*i« of o9 md so^ 
•iisftiir JWM itt 6^l4a«tioa, traaeWi aarir ajaptoii* af jpi<«ftalata dafaiiatioa «i i ataxia aaltiiait aa aaiaapt* 
iliia ftaatat ia fiMisa^iaa dli«^ar«t 
MMMB 
m^ 'mm l a i ) • liaa«a ^mm «a fia&ta aa aataaa %s alar poXi p©Ui«lao*»* fiiBt> i^aiei^ Si | i i $ i | ^ , 
Sa«a fiaata m&t^ «iil>|aat«a ta aafaa^ai f^iatlgaliaa af 
Xm aaaaa« af saataotia aaoaataa HaMaa m gaaaiiaa # 
fHaat toata^a «r« aiaii«r la taaaa tapef t#i &jr ataav 
aoJTiMra «itli taaala, mt fiaiHia laaf aumtaas tltat 
ayfoiop aa saay fJLaaia afia* faalgatloa »ltli ttmm 
aiif ©ellatiatt »afa aot praaaat* laiitta laav«a aa 
fitolgatei pX«e$a »^i«ii we aot falljr axfamxlaa ai4 
ae% attaa in* atmai tisa tad aatdia^ ^^ ai f twitfftataif, 
file aatejT aoatarf af attoa 1 ^ ^ I t a i ^ i fiaala mm 
&X99t%mt tarn «9at^di piiat«, 
t9« mm C 1 1 )• ftalatian af i^m$ m%mitf m€ i»airaia» 
Xms U air iailiiiia£i iaoii«d at^i^aK af sliat«aliui 
yj:. C^(^ 
rotlo •UppUttft of lilt or •«?<••• or U«v«« foXX«i«d« 
X«cfft«, fli» 4ltootft dovoiOf ift iaio 6i^ o«iii& r^oooa 
mA Ifiroftiloa oootirs offcos* lO dtjw |,a»«r* Jty aoltor 
parodiM»ti9% tedfoiro o|9#o« U aiSfliivol|r yoX«l«ft «i«> 
tft 4ii««oto Mtttfilir, I t 10 Oiinitftod $110 oftt^Aih* 
djri«« dopXttioQ of loovto $ir«iiOf oiod thoA to «i t 
Horiit « ozldAnt * iaoi loi sttj'ooio* olOoxoolo m€ 
d^foliatioa. 
wmJ«U L£4f£S 
AD* omziia { i h h^^ m%%my of tottiolft ka r«x«tioo 
MotoBioaX 9\>oerf«tiOji »«f» &*m oa & pottmlo tiO^ 
tivaro* Mtooia liylarlds t U % ooo oiooo oiift aofU 
•4»»tpti)»lo tea otnor «o4«f«l«Xjr teioroftt* obo«rv* 
ttlofi t«ic«ftt i&»iotiflr«tioa of oiyoiaor protooXoot 
lNi41«t into oae iieaogooftOiio « • • • woo tii« f i rs t ^A* 
t«rfi«x dOBOge ajTAptos* loitioxxy M offoottd ohlt» 
pXoot Xa ]^«Uoo«t oouo »MX« Mf. offoolod o^oao**' 
pXoit 9t 9pot^f o«XXo« fXoaooXjrolo osftxoflotioa of 
ojTtoiiXoMULo ooat«iit«i 0A4 dtoXfttitrotlofi of ttoOXoo 
ooQao«4» m& d t t u ^ o«o topXd tiioft o% (foalAi^ioA 
of 4 Jttii, SO 083ro)» 
dX« ^AXIE ( a S ) oto* i^of OfXdiCsoX itroottur* of oxotoa 
BOA«>f XoaOXoono I»«1XX Xo aPoXitXoo to t&x i»oXX«tXoo» Xft 
oyi^iXtw 00 ififXroooofttaX iXoXofijr ( luuMffw woftiirT* 
( IV9B n iHHIl* 
m^y tl» •pXdamoX otfuotair^o of Qfutm toopXMOXoaao 
fii&XX. Xo iftii^Xoo to fmimnB ty&«o oad d«ero«o of tit 
poXXiiiXo&« t ^ •pXdttaoX 90«Xo ootoXood froai olMpXoo 
eoUoet«d ffoa tiUPoo iXffoYoat XoooxXtXoo poXX<&to4 la 
dXffcraiit d«gi^ «e» Itoa toiiono oodtooo 9lum %h%% trX« 
olioao oXao «io daooXty Xo«roos«o oliXXo otOMtoX dtooXtjr 
o«or»«i«« mith %hi$ Xaovoooo Xa poXIntXoa* aoi»ov«r«v«rjr 
tOY? XXttXo Xo oXX tte poXXAtloao of tlie thr«o oXt#t 
•tttOXeO* HM o1»i^ nr»d varXslXoos otwo o dXroat rolot* 
XoQOHXp oXth tUtt Asoiroo of poXXntXoog X*o«« MalMX tte 
osooot of poXXittaoto Xo tli« ifta»tplwYo, lAobor 4«a«Xtjr 
104 Xtraiir tlio iiXso of tiioiioeao aod XOOMT tti« otofto* 
toX f3r«(iao&ojr« 
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M» miLim i 3 h I9 &«Btid«yabX7 itti^dvtd Mlboft for pro* 
ftxijig | i « » t i « •fi««tttid l9i{»ififtt»« iS^LMSt* ^^i 
A «««li MAtiOQ ff<m t2i# ««a%raX poviiea «t ttMiM imp* 
Yiatt ««« ii««d td aMco •Xi4*« for olerataopio •ai«ttl« 
oHOM X«iiA%l» «ad •n^tldearjT, M U tdapXnt n^ra 8%ii4i»d 
X«7t* 
oliittao* i a Hymd popx«r X««v«« M«oel*»e4 n i ^ tlY 
poXXiiUoQ •ApoKtture* aoaBoX i^a gXtetroa* ltiogft»»* WBp 
XAYdttiftaUod* »«rtt eoad^dted to 4«t«irala« i f soaftXiia 
•X««lr9ii Al«ro«o«f jr ( mM I omOM «^ used to «oear»» 
Ulf laodtiry Xoaf iajdrjr oonota j^r 03» a>£ aoA o« • 
mjg* MO tjrploiX oijr poXXaUofi*ifi4aQOd •:fap%om «oro 
oi>»«7od Oft oAftilaX or oioxioX ottrf oooo of mj loxior 
•flBpXot of jtr^ i^d pofXor pop^Xii* 49toi4o» xf* if iol»» 
o«ip«« fsx% 3 % u i s «iofaX lool for 4oto9tloa and 
4io«ii90i» of pXmt ifijoff 4io to 0& # ^ £ oa^oa«roo« 
54* soiiOiS ( d a ) oto, ata»oopti^XXll|' of nloBoiisift lovaii* 
loboeoo ooXtiYars to «ly poXXtitwto* jis>oo» y» iSf l t 
• w f * j XOt«*X*» 
t9af KoTd oo844et«4 i3 « pXiot oxpooorao «li«Bbojr soft 
Xa • tobotoo fXoX4. dtoott i4004 i a tli« ohonbor noro 0«. 
m^ 444 0 mXztaro or %i» l»o* o^ »«» t ^ priAoXpaX ^* 
aXf poXXataat to of foot fiaX4 ofoan pXaoto* 8«Y«IO l%& 
»«• iiio ooot aaoooptX&Xo « wnoatAar fX4ok sataoa X^ 
oxiiXbXt«4 atooat i loaf Xajitrj of iii^ at ooM GiBo« of 
O3 otHor otatXTara oikoao4 Xotarsa4Xato ot&aoaptXbXXXtf 
aro Bavaoa SOT, B 4 i f «|4 8 iO$. 4XX inSm^f raoasi»Xo4 t 
tiia Oy fXaaka ooasXstXoe of fiuiotata XooXoaa os oppor 
oorfaoaa of Aotoro Xtafaa* A XQM 0000* aXxtwo of o* (•#SfpA) aftd ma { ^^Pf^) 4t<ia«4 ttmi 5»X^ iojvrjr 
but xa4ifX4«aX saaae toat»4 at batta aoao* s«Yo oo 
ajrs^a* aXai«4 gae X4|4ry 4Xfferoa ttm O5 fXaoHo* 
&i^ umum { n A i mA mmm { Q & h iffoota of «xr poxx* 
ntXoa 04 biirXoy toiaaoo 04XtXf ara, Ayoa. ^« ti^i^l X9f7| 
•*0O<"0°# 
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t««t«a for sadtjplitiUtf to «ii? ^ll«t«Btit In tixaig^* 
lion «&tab«re m& fi«l& •a^«yia«iit« 9aoa« «<l»i&iftt«r«di 
£03r liit«]nrail» ( liO to i,S lir« ) «t Y#2.«Uf®i7 M # «(i&o» ( &o»6 ttftd aOvOO ppiM r««p«Giiv«Xar )• Qmum^ •Ignifio* 
ttatly mx** i9tS m^y t&is »ji«a <i«#4 far « l»Qg^ for* 
iod ( $«6 lir. J at fi l9»«r a^a* C ^^9P^U AH fsrio^" 
tit@ A^diwa to poii«tMitii is oiiti^«» «tio»«a iQdoiitie«l 
•irisj^ toaa* 
^ « mummM ( A a )* Air poiintioa. taa^ilai j«rt. M . U « »iioi-
SorAtiijr, «&•& ^ox^tatlit tr* ^•«liflfs«d l&lo %hm stao** 
f:i»r», t&t:r ai«ptt«ft6 ^i tli» «isA» «ft4 ooavoniioji oiirr«ftt% 
•jcocft d««r to lut iNitiri** of foUnlidft* Air foUntioa 
•ff««t» offi v«rio4» tff** df orof f imtt^ m^ hwstmim to 
tii« gro«tit of orop jaoat^* 
mmmB • I I A I txiisrs^ 
SV* a m i u ( B )• ot»Mrf«tioa oi IHt «ff«eti of toao air 
Tft« of feot» of poUttl«fit» in tmtax^f oHlaiaof &<••• tn 
aom o^o^Ung «or« ttdiitd* ipitftt «%os«d lo fOlJuit* 
tttutt tDoiioi ivontn iiiim»ltiod mi^ «ff ••roil ugtittr 
^eea tli«& eoftttol fiaatii* |»iura« IfitordoiXtiar «roso 
w#r« ol»»iirf9a la to«lii««ft •|id«xmfti fttlinad* ii i^ ocsy 
o«iit , lA %&• St* OAfottd f i«at« i»r««l4fift of tie M M 
»«U i t oortaifi point* «•• eM«rfod« 
KmmmiM* 
Urn MMi ( A ^ ) oai ommn c ^ m i* p t^oat of foiiw 
d8a«so ift i»)@k« t«eota1>l« oroft diit to «ir foUntioift* 
lBa« fore» Horo^ « U j itf»} i4©*44. 
fHo jcitalufi ^mt^m i»i tuo rosidoatitti i»oa «roiia4 M * 
ftiay foiXtitci oaYirottasotoa. of iit«iaifitr 4tio to tior* 
ttftl iow«r otfttioiiy to oYoiiito td«i oAtont of loic of 
p&otoofaiiMilio cffts i t m^i O^MOO lelu^if toftti^it 
ox^ OfO* I t was found tiMt tli« orofO ^^HtmH ooaoi* 
t«refejyi diwogo ^m to i»otli moreoio aiift tamiiifi« f in 
liistott d«%« ^ of t ^ io«r voriooo OAiAoft b^  tliet« 
o|Mpto«» mm «xlill>ito4 1^ Viagwiaoaoio wtiito tii* 
ie»«it by |>oii<»i« ii&l«fe» 
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V«e«lf) ( 1978); 3£i«aS« 
iaoeK d»wa of lli@ laaeet p«»t« tad j|^Y«i«tMo« m 
tit® tjr@«l«d f)»tet«tel6«« t t ra is tea^ Ml %m mtmr 
o.ifl Bi^ {•} 390 V ^ 0Ai9tt i^»*itt@d p^to* Id d«jr«* 
wliJUUi 0 * i i gmum Mm • • • i l w xe««rd«d %a ml^a. 
imXb* ^pto 15 ii«7»» Htiatliioe ( 6*01^ ) »&etff9 us* 
•d (« | 8£0 V ^ 9& dttita tiiO V^« ^i( BMa^ ioA 
i%id l/lM on toa«t3 l9t% m m^mammiM r«»S.d»i«» 
be^oai 9p9 «o 9 1(14 $«f days fear i|>jslio«tio& i««p* 
{tt^  1495 V«» o& t^miitd ita^ad fof 9#l i &»f«»||»a#f* 
Off i n mil tUt allot* aaaaa %m taaiditae of iiuMia* 
Ilal4«ii ift a4i&Ia ^aiNia «a£a &elsw i i a Idla^aQsa 
40* 7»3iifaaii i c E I ata* i t i a t t ef fii»tai&«&l9aa. a i t 
fdXlatiofi an %m vaxitiaa at aXfalfitt asflJra^g* aej 
faeHBoi^ Ao.A&$ 19f9$ l^m^U » - ~ < - w » » 
s^ fcataa tiitt t ^ %£tmt &t ^i^ s^&llm%io& &m ^ « sf 
al^aifa ||l«4ia«a# •a i l fa U *^ «atatpa4 fef ^d^iag th^m 
im ^m ift iia& f ial4 muk %mhs& flltaarai ftiMM« 
i^MMra* a^ iraaa foraga jAaid isi isaii fiJLiaira4 fdir 4&*^ 
a&d i^ a^^ b ia%a tSi«ft aartsait fUtaeai aix-i fet 
"S»y«taa** aa^ "Hdaxi^* ra4ttae4 #«! ^ a l i paiaitad 
W i ^ K a a a i& mm. at o&iiaiita* 4i i^a aaaeli4#* 
ioa of t^ iia a%|airifi«iit| pianta oaoi^a l a i r t^x 
•h&mit Btmo^UtB af Sl«4# far $ u^m* aoA l^«i|i 
fojf <*ii,<iarada<* «lia& aamfata4 ta Of «lr» 
Urn Qm^m i AM.B I m^ mmi ( & <(« ^ » iffae&a ad ait 
p9iiiii%io& aa f fu i i rasaia^iaa aa4 sae4 a«tUa$ ts. 
^4« 
sffaeta afair jyeUiaUdii aa fjr«iit» f^jrcuiiii^ eftd caal 
aaltiiis ifi iiia.l?ayaiafei4Ji»Qt» a qttaXltf tiMms ttm 
«f KaiPtH i j i a i i ; p i l i b ^ Wair %im mwig&sm&ta n^^ 
aaata aaaaaa b^  aaaX N H H ^ ai xaaliipiit tSlazaal. 
fowar atatioii* i t »«a fa>^t %m% mtss^f of fjritlta, 
%lmi3t atajraea ais« a&i «% va^ ra aiiaiHaaiilJlir laaa 
wliiaii fiiaa tika psIlAtiott al Eai int^ a^ o^i^ara4 tn 
tuaaa at Misarn tjraalai aa aaaixraJL* 
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mum * msm^ 
of olti^iia $:?•«»• |ttiti3r<^ a,. w^m tm^kmU S^ ll^ s ^9it| 
a9aa§]r#i«Xijr pj^m^isltm l9ma§ m.0L i«t«a. dtaaat %¥•«• 
ii$li ««6s &o« •ffe6t«ft •ii^Xid«(iU|r« f i«id of £r^ t 
i« «i«t0 f edi&o»4 «iatilfie«fttX7 ^7 piiotooHoitiosJL oxl* 
iS* timm ( a s I • slwot i^ *-^  «i^ •«r|.^ ' i««f def tlopitiit 
in 6lm%UM» m^iM^»%, i f } i9601 i&&«44* 
flMi Mg^ « ^ ^ 4 vl^ mt tf«x «Oji|g»jri»«» • ii • iii|«ro4 
%ti£i«s cfid ft^aUoff eosfdt* flit tih ami^tmt m% tlaftt 
oitfdas %Q mi%h i& 9 9«l.jyi of tio •oaoit* fliovo i«« 
f i t« ^flmur^ it«f*i.«t»| fisasloJtir •I'ttiiatt* laon 
of ti}« taip^iftl <» iils^aX litifl«&t» 14 fA tM «i£»f«ir 
Ua i t t of t&t «iipp«x 4««f«io$o l»#do^ dsitfc«t«a ift 
•ladlar fe*aioa« 
tiiM>«iitftt i4 a«€Cl«o of 4offoiroat •$« of ttoot 0ro* 
«i4S 40487 •oo41tiaia of elivooio ift4<iitjriol foiXutlofi* 
Aotii> aog, Bot, gol, 44,i | I t f f j m*4fi. 
Oiam^fbrU 044 pJiosfHytlfi oootooi «o»« 4«teriiia94 h$ 
mmB 9hl\m^]^01 i& ao44l«» of fl&ni otjrobiii. F* 
lll^irs, ?« ajrivoetifio «a4 pooi4ot»«iga Maalo»ll» «riO» 
@f$«ii^ Ulster 4oi«iiX i$»4 i#Xiiilo4 9044it»ioa 4iftofoat 
4«^«o of oMofOf^U oofito&t lo«ui4« s i i^ plMio^fllJi 
oofitafit foiiffii ia 409410 ofioXJl4to4 04»« oopnoialljr 
14 jroar aeaoieo* 
45. nmimm {if#|o>» ^oruooiotui stj^ Mefoott* la «ifo* 
f i ^ f * * S L * * ! i * ^ ^ idAlBota flftl444, t4til0iA0> 
* f f * i * f f f l *t«l«i« ^ • -^ ' 
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•9£it4as • i ^ U s T ^ f « « i ooftif«ird«i* formal i t e t * , m 
ffi0i«% a&am^r* iispf • ot aqmoeiar««le« «j|^ f«ar«4 oil %&# 
A»ii, t i | 19$H Uf^fU * * *^ ' '••"""" 
oaofi« i n »^m9p%ittX9 %» Um lo^oa l « « r » t o f ¥•«&«• oioao 
i ix i4«at iaiturjr tQ>isA l a tirbatt •?««« f r o t l i o d < mmm o f 
i4ofiUf|lii& «li« loxi^ioio ]ro»fdfi»itoi« aed «f«iitliiift l»ii«* 
XX ttff @o»8 on i^i«Bt«, oH^tots ^mamm ««• t«pro4tioo bjr 
•J^o^og pimtit %Q • adxfisro of oaoot «ai atttfiotir of 
^lof i a viipof» ulioii tooot««4 ad liigk eoooaatr^ioiia mA 
diJU&ta<i IQ ao a l ; tt«aK« 
4f« Bi0A4»s ( A f ) aod mgiafjif ( I h Baoj^ iHiaa of orowoiitaX 
fXaata to elOoriiia aoolaoliiaUoii in tlm ttm»^mJm* 
Ol»aarvaUoo »ara aaSa oa ajn^toaoiogf aft4 foXatito oooa* 
U v l i f of a ttldo f »flat^ of oi^ aaBioolaJl iroaa anl oimslia 
4«&tt&a4 t»|^  aa aaaidaaiai faXanAo of •& fta&* i i t j i %h^ looiroaaa 
aroaaa pfo^ioUoa aa4 eoanatoial mm oT &!*« tlia oeonMooo 
of i^ tMli opidoa^a l>a@o«ae mora otobebXa* i f %lio owaao Ho* 
va oot Vaao Isoaot « ^ dioi^ala of oiaai iojurjr Am to 
ai. »oiild »v« baaa mvt sm% dlfflo^lt baoAtao IHa •¥». 
ttea ao VariaHa mA ao Msaaatlfa of ia$mt9 aattaa4 Df 
aavax-ax otHoir poUtitaoea« 
4S« MM^^ ( f t ) •%«• iffaeta of poilntoA al^aoHairoa m 
orgaftio aeld eo^oaitioo to plant tlaaiioa* yi,gliyalo» 
l o g y , s o t ^ • ^ l » i ® * ^ . * " " ' ^ ^ •'•' "" 
0<^saalo aol4 «aro foaod la t&aJoaaogalaa atnoap^^ at 
aoaoa, jpaapiaa ffoa 0#o to Omfpm fejr tQl» »Haa aoBort-. 
taa iftio laaiflAsisl a<slda«if naa mUA %h%t foralo ao* 
id ooaotlttttad am% tii«A ion ©* ^ a t o t a oarl»^iriio 
aold Maaaat« i%§ ooao. la o u tarl«4 firo« 0*0*4lfip« , 
4«|.oaoi^ o& tiio aaoi lotai^lty. aisroaato sxig l^ilo aoal 
I j ra^ of atlaaaa leataa^ dai&aisad ©y ftatitral mm « « 
Of tiia iwldatloa profi^eta of oioo@ mA l*liajtaaa» mm* 
Uae tap0iyra aoa att{»K»&lla aaUiattat^  laOloatod t ^ t 
aa a taaoit of fttatgatioa, a •oaalalaat a ^ tojri oi^o^ 
taatlsi la<s*aa#a l a tjio forala ael« oootaat ait i i la tha 
plaat tl»«ifi» l a tiia aoraal^ eo^orabi* aa^pi«a. 
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&ix i» « ii«l4r«x r«»oarQ«t v l l t i to ana* •iis«a«icl for 
plaat«. and a«««««sorjr for BBOS ot am^9 9Qmmdty d(N> 
rnstm •Bd iad4»t»l«i soUflt l»8, f i» oa«alo*l ©oapo»i-
Uoa of ttlx v«Yi«» bi&l^it ««««iiUalI]r ooais»o»9d of f9$ 
«ltti aaoica aa4 fitaat tstm i&^mtstll nattat* 
tairaiai of pimt orisia is tlia a«ao«p^ar«« iat« a#«4< 
# ^ , i ?-t%) m^.* ^i ^»* l^ *A**^» 
for origla ^pariaM&t* wit^ p«a«y Aittijca f«jri«ty paaa »a* 
ra pla&tad t l ^ %Q « 4** pot eoatdLnlag pait ao^e and aax« 
tuiaoai to 9 plaats parpot aftar I «aali« f iaa i Magiit «aa 
Aeaaozad froa tHa iipptt of %tm %m hwmk Xim Xaafaa to 
ti» Maftiiaat polat oo tls piant* th» lowar groatu ratea of 
pXaiit» aftftf fiiiiisatioa «lt i i Im oa&oa* of oaoaatad Haxana 
gas ooafim %im raetiXta of otiiar verlcajra* liioea plaat ofi» 
Sio ia tba raaolt of itaoi toXatlia orgaaio oitaroial diff« 
araot aati^oilo prooaataa* 
U» f J i i l ^ i ( O X . ) * iBiflroaaa&t aaS plant raapocaa, ta«3rori&« 
jNfc>«aa&t iaaf a^rf aeao my m% at iaaoiatiia l a polXtitad 
anviroonaat Xaaf Hair* ara ftHo kmrno, to ba of faltia XQ 
aHedioi t i» ioiiiae oaU« and tUt^ a ra4aoiog tHa rata of 
tMo oJieoloai raaotioao, timt radttoiae tlia iatraaaataX 
affaota of a&Hroiiiaaatai polXatioa oa JaaYa»« 
QTmmxfmA UEAVIS 
&2# tfkm { f ) daograpMa laaf otitlattlar aad i^aaa aarplio* 
Xoeia«X variatioaa in iJL^&m^ms alyraoifXna |.« mA 
tUalr poaaiDXa rOatioailUp to aoflroaaaAtitil poXXtttioa, 
BOt» ta»» X54| X975| ifS*84, 
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p«tt«ras • • indicator* ot •afiaronniatai i^olitiUcift, «!«• 
fiiiotiftii oiiUo4iar f««ttur«« Hav* l>Ma ««ipiojr«A ia • • ? • * jTftl •ooideioax »tvi<ii«t* UviOide^tf stjfrMlUtis 1 * is 
w vsry ••Atity to •is poUutioa a&d •aiizoAaeatal fo« 
UttUoa • M M * loft of 4eaag« to tHiB pimt H «i»o 9tSm^ 
•otft on «h« e^ ow i^t Qt t i i i * piant* 
sFiiJiiaiis 
LEATia 
ntm mmMA { ^ % u ifittmmmt^ modifioatioa of U«f afl^* 
iarala afi4 »rp£u»ioiiaai fa«»fettiraa ia fart»attfi OaftaOaa* 
aoia* ^aat^ wat« i 7 | Jltf&{ Mi«£a« 
fba p m r a 4aaia with t^ ia aiifiiroQflia&taX t«Pi«Uoda i a 
ttia ouliaoiar faantturaa ot f laata. Xli« aAaivoMMJiiai 
oo^ilioa^ioa aiso affaota o& %im mtomta ot tha laaf 
aad i$ tjiia »ajr laataa i t s affaots oa tlia ^ s ^ a t i o a 
mA traaaprisatioa of tiw piaat* farbaaa OaaaOaaaaia 
Xasvaa ara Yary SMO^ saasitiva to aavirosftaatal ooa«» 
JQiailigA U£A?££i 
fi4* da ( s r )» XAtaraai laaf aoxfaoa mA fitooatai ai^ taaaaaa 
i a gratia aoa AifoiAa popaiatioaa of oxjrria Ai$^jfmm» i^ ao* 
1 0 ^ , iO| Ati t i U i *»4 , * * " 
ma parposa of tMa iafastiaatioa aaa to A^^f^p fiirtliar 
taa ooaoapt of asii« laaf oatioaiar faatoraa ia staayias 
aaviroaaaataX poUatioa aoA 4ataip«ia« tiiair potaatiai as 
iaoioatora of poilatiQa* i t ia a aafa as ainptiMi tliat p* 
opoXatioas* i«c*i^» ^in^ Ida pzadaat of poiltttad aa¥iiroa-
aaata aailai papal at ioa k aas efmim i^ A iralativaly jroiral, lasa pollata4 aafiroaaaatal* 
TEI^UdM 
ii^£{i«»^A^VA«a 
S5» mmuk ( Q & ) aad mtim ( J )« X^af aatiaalar failatioa 
in Trifolioa rafaas t t^ iadiaatas or aawiroaBCAtal poll«> 
«itiaa» laviyoa^ poUat^ 5} 1975; £87«9S, 
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fUit f ari«(l9&fi »«r« aaUOsi i& in* floral prod^AUntl 
«td l««f OitUoiilar jteatti?** 1A nlHi* old?•r e0ll#«t«di 
troA ror*! aa^ or baa tsfm* jfloatt*! ft«<|tt«A«i »«• Xem 
la flaate ai^ <3<*iB6 tw^*' ftlAtl«4 «ro«» sriateiM 4«ii*lty 
Oft l«M«r ftixfao* !»«• til^Y ifi l«tvii« 09ll««i«d froa 
poXiii«(t M««fi« th% Sim^ &»»* r««tio«d ii8<i«r ^ilnUoa 
%hi» ao&iSl*B%ioa a«9 ^f« mt>lyp* »i#alfit«{te# f«r pl» 
«&«• e;tomim ia polXtiUd sxia* siaaatal •!»« of t«&g« 
r«aaia«4 varf aarroa* 
WLmum 
5«« mMMh ( 3 & ) aai BaLfsi { 1 )• ^vix^noaattlal pollttUcm} 
laaf cadoiiiMer aaltataa la nitQliim ?ar«t«aaa i,# | w * | g t , ft»j Ifffii l089*»0» ^ ^ 
pifi]^«aii0&tal foUatioa i^ aUf&aa tldral pfi»ilaa€lYltf in ar« 
a4 alotar* jlooatal ttagoaaaf aa hotn m»9t laaar «)«rfaaa 
4«eraaaa4 la poll)i.la4 araaa* fvlazsoaa t^9%mmf laagth la» 
araaaed la pdlla%a& araaa ia Obtlotia ttfaoi DA wibaitflarjr 
oall aoiiplaz* 3|btta«al alsa im^» tarlaA Vtr? Uftla* th% 
tm% aay ba datalopad lata a ta^tmr laaxpaaalfa taalialfia 
of dataralos th» tjrpa aii4 ^•sf of aavlyoaaaatal paUiit* 
loa aod laAiaatar tj^i^^it 
&f. OgOJ^ i ( A S j aatt KHAl ( A 9 J* natlraoaaatal poUttUoa a 
and apl4BS»aX attaalara la pilOua a<iajaaa i* lal* agite* 
ganroo, i»fa| i&4. ^ 
t^d^ jr rafaala thai ato«ata asa aaallar * trloitdaaa larsar 
oadar pouatad aoadltloaa* l^ooat^l iraatiaaojr aa mtxi BB 
fvlatioaa fva iiaaaajr la laaraaaad «idAaJr poUttt»4 aflflroa* 
aaot* 
0130SH • i^imtb « HKTS « noaf 
63* OA I^T ( I t ) Ota* xa^oaaaa of air polliitlaa saaa •« ozjb 
eaa iiptaka of plus root a aalaotad aotosyoornisal* flartopa* 
Oc optaka «aa dttamlaad for root aecn»ata of sxaatt^ Hoitaa* 
afoaa lobion; plaa (plaaa tuatfa) aaaiUaea^ alth atA nltfa^ 
ot&t •Qtm:fi!9XhiMtilg foUoalagi as^aura to So aad SOO 4^ aP 
mf Ok, « t^aka vae Aataralaad at 90«<«l&# latatfala 
a S2i parlol follflfflag V^ axpoauTa to aaoli OOAO. of 
OS or 
oirar ^ ^ __^ _ 
aaoti ^aa* plaa traaa altaa expoaad to tha eoooa, of On or 
30|; aoflMoa la aaajr ^•M att¥|aota<l to air polliitl««® 
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(smm * aios • Bm^hmQ> 
las »ia« «i»6itaiM»» f^  nf iite* Eftt, m,lmi i t f« | iif»5a, 
ll«« ftttdllQg i#saila««o4 la ««;& la 9» 4«ll«l#at « « 89r« 
u»l i l f «avltoaMifk%t ft«ilf«s% aia»7jDM«i &M m% 49tl3&«** 
t«4 iMir* «• 6* Had d^  tlaiit* Wtt 4^ «A& 6* •••ftUHi Xmk 
oMofdiOi^ i** fiiit M Ml &« 4»£lel«&t eftflfoaasttt U§M 
3«fi&&aitftd 3dQ« t^ftSUiigt ^dli«t« ^ tlK»)ig& tJ&Miy «i«79 g«t« 
ttlastet 1& t ^ dsric amtse % 4»^l^£i0; «j}ti& 0^ •mf%» t 
tm VflSfttsUef min rt»f«#t td oi^ i:^ » l^Mt* i»QXlttl» 
goatr, /*»»» l t , e | Itilf 4B4»gi* 
O»0cii Is dbtiomly %^ aQ9% ^rnmim ^f « ^ tl^ p9U%tiaii« $• tttt^QUm^ f«et%«llda « I t l« tUft i^imlf «l rndia^ IA 
tha pdalooiicalsal ao^ e3a|pl«ai ta» t«&tit ^f tlil« iirt«l ll»r 
i lir»*i« MCDtt t@ iGlirar f«tf Mutliitt $dD«9&o r«rl«ftio»« Qmtm ^o*m» oMi»i£0 ii«mt# cn^ BhxmiQ iajiUPf t^ taiidiii 
^mm» t^ $im%B* m^Brn mi^m* lOytg i9 f i | iff«a@« 
dB«aii«U7^ 4yaail9 «id M3l®^9al tri«3ti @it Oa d^jLtU^ii 
hy i d;:d4«t iai QI «f« 41«0ii»6«il ti^41$tla9« »f % 4tfX«* 
tlDH ^f 4ilf «i«lcyi i^87l«« «r« tlAd«% dfn t^flieijp ufaag aad 
•xtii3e«ir«t«A 0^ «34 dtiMkr j^lMi«ati &m»mt lot tf dtnagit 
to pimu «a4 tlMjr «lt^ 4lfr«t«tf6 t|f• of iiroDtotm oa llw 
plaat«, iliQ Afftst 9a tl^ giPoaitli of Ui» fl«a%fi« 
#&• i.ao«E i I ii ) «fi4 isimiJR $ I )• i%driiii0« df «ol«$ttfa la 
itmm fUgffotds^alijr* Atftoi* fitlyoa* i* i | l f i i | 89f*40§# 
A «t(&<if wM a#^iifti«4 U muxsim %im •f£««t of toatralltd 
!#««•!• Of lao^iatjr «I4 4t ff«t is0ia&ii»« €»i Qmm texlelty 
to »«?iiipia 9i«&t» »f, zftftteMi&n 7«l«tli9 Iiiial41tf ai^«4 
« fdrfysf91141^ lfi<iir#t»« la pim% i i i | i it | «^>a &»iii»i C®aa« 
sad rtialif« n^^iaity wsfe ao$ HaJHag. 
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W, FKOCfOIt ( ^ 1 il ) iBd om&QB ( ! » ? ) • B»»90SUf« Of • 
otatlvar* of «oUrjr to oi«ao« aMrtio* m%* 4»4aiOl| 
flaata of 8 oointtro of ooiovir ( 4<^ j^ 4a ftvoift»X«fS« 
!,« f«a <kaoo )• ixj^ oosa to o«ooe \Mkmt ooi^ttoiloa 
ooftdUlaaOy or &so»a la Ui» iri«i.4 mcior tdlloat 6oa« 
«atioao» nm 9amB»^l9 iaim$ OjntptOHift il»4t variod 
io jr«Xotiv« oti«o«ptiHlit7 to iajiiry ifi ty^ li onti* 
rooHioat* 
•4* BMlii ( » a ) «a4 OOJFOLBIO < J S |# 0*060 OHOOOft* 
lUi l t^ of ooiootfd «ooa o&itf^ fe aa4 f«af#» Iii|^» 
aio> aop. «o,icj W4| 8Vi»fi* ^ ^ 
?bo Aoot mtoeeptiblo 39* «*io otoftdOYft ooraoo {mm§ 
%f]^HoBl foXloMftd 1& 4«sooa(licis ot4«t of o«ioooi>t» 
Ibiilly bjr fijriMila oropor, ooiroX &«vif)r« ^•oa^oo 
eiAor, Oflnotn ftiAtOi ootftno •anwui #to« fli« aoot 
ooAooa ojn^ tOBit ioOtiood hf OA »•• dork; pleoootoA 
otlppi« 00 ti» p^p«r Uof »«rfooo. fhooo nor* ftrjr 
r«sUtftiite* 
68* ico^oi { i i m^ mmm M ll |« AntiiooiMio f»r«it|9a 
oa ft Yoopanfto to Oi. « 4 IM»S tir ^ " 
fmrtoy«tlu>t« «£; l i l?t 19£9*A«» 
pl«at ( rosHix «»l»pti» I. )• oftof oxpootiyo to ooofi ot 
oiooo ««« ati0 to ftppoftiWMo of iitlioofffdji oHloro^o 
does not ooQor latYftotad pXinto* 
•#« RAfJPQd? ( a £ & >oto* Bftoiottoeo of BtroobftfYy to 0E0ft« 
«B^  % • Htot«^io, a»p» ilp&i i977| «£MI5, 
^tmii%ttf OT* Bootttj^ , oofttflftftlox, igl^ior &oAoot« Toto* 
t«r «(ftF« y»«l»loQt to ^ to edpplMi^  oaofto tff IQO pplttU 
30v oii^ poMro for ft 8te» oa «««li of S tooooontlVft l«y«« 
CoibiOfttiao Of tte £ e«oe« ot SO Midi iOO ppl»« r*opoot* 
ivi l f rootatftd i s «lld iajtsff •fiaptom oa Z oiUtifaro 
ooonlotias of flftoirotit Xooiooo ooafiaod to tao itaao»i« 
««bit of X««f«o* fbifo mm ao offoet oa o« or a?, or 
l>ota oa post •:[^otitro plaat srowta «a4 Wmlapmlt. 
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sum Btxatim. ^>Aig, mUm%m QmU» Atf> i 9 , U | i9i9| 
•IT 40II0* of Os ijisi«M«4 t!M mmm% of iA^tf^r of fte«il« )}il4li« of f • f i fob^* tuta im @06o* x<i«4i.«» of | 1 I M » 
mm tilt aoci ••ii»IUt« fsft of p]um% wiildli i * oftootod 
h^ i&# 02oa^ » Zf <S«»i«« of % i» inotottiod lliift flo«4l.o 
iajttfjr i» «i£o iflOirooMd oo'%« oaft oty i^ dlxootXjr piro* jpoirtiOQOl to i t osooo in^tiTf i» %|ple«l.? ooofiiiod to 
^P0t lotf otirff^o oQi ^ij^r mat inyox' of p«llo«o oo* 
id* 
oioay, i f , io# i»fO| i4a«.is» 
aa^ oir aa i^oo di^ fosoi lo oanoo nail^ lubosratotf na^ i^9i& 
oomiiUoa* »«rd lotto oo&oitif• to Q« tlKM ^ t o teoao 
•oodJioes* fUt titooltaM filtio for fiolteio l.&|«rf im 
simpU foUtgs ifttjr oiioft oXfoiRuro net $0#90fflH for £|iro» 
l.o» 40OO0 m lOfplft i t i lir»/4o>' o%osti»fo f«r U doyo 
eoiiOdd oUiHio laj)^7« S3» troolod %rm io fiol4 * ^ oXJ^  
ai)ta.|r islorod l>ir 0$ %hm %mm i^ rootod tisdoar ortlfitbi. 
eo£i4« ( i f dtt ooiiooi diOTii^tioo and oolljpoo of fiOioiAo 
l^ 4trooelijrao«iy.» (&} M«a«l flooiMi i0 tiii f«itt io iot 
ti.o i^iO« (9| Bifael®! otort^ dovolofatot hy Mi& 4«»oo t^ 
03* (4} Xt OMtoos Uvt iibooiaaioa oalir aftor oofofo itt|* 
mrf by juifiH dooi»« 
9W3& • i«IIf J f ISI 
#•• mmmm c A a ) aoi g|M{^ i«Aift ( i A u noiotioiioMfo of 
ataoofiioxio oioao to mmU® oitiHt m oottoro vitilo pirn 
^«* yl>y^og«tkio&y* 9»,U} i»fO} lS4«*f7« 
VooOio o^ cwod aOiit« mi oiirooid iajaty* 
W f i i * Jyento oim^toai of Og i^liurjr on ooooitifo lootoo 
wXIo 00» oUfotiot flooko ooitooi i^ doU^oo of iiiai,t« 
iUikl mmpii^ll ooUo. Booootli tSio otomal oorfigoo of 
tHe ooodloo* fHoto aoy ootieooo to foarm jellflM to oleic 
•poto, wooxooio bmt9 m t i ^ ooojrooio. 
qyoy^gt* ^nttofBi oro emoroolo Mid frotttttifo oottiog 
Of t&« oidof fSoUtgo «04 •ioo orontn of ttooo* 
fo ^tt if ^ 3 11^ A OOdi mU^m i f A U GOItOtlltiVo Ooodao OS* 
tttoaf 4 roiotifo oxo&o ooaoitlfeillti of four fiiao m* 
134 
aerpHoloalfia •&« hl«tiilj9«iiOfil Qi)Krt«%«rUUi ot 4 
plo« ^* (p*fo&d«f9««* F««r«tfr«yU» F»3o«at«rt ?•!«•• 
Al»«rtliii« > 07o«ii i& ooftttliwra «aiftftir p^rvtn tea*** 
fjis ••ooadary X««r«« ot in* «ar« aeiuilUv* plJl« H *^ 
•iOilblUd • i«ra« ae« or •toat%« For 07d«» ••etioft«l 
•r«« #ir a9«op2i3rU o«Il«» Wm do» of lgrpoi«]r«al. Xaytr 
•fcivtxjr Mdrx«x«l«4 witu osooft atniitivit^ •% injnyjr 
«£f«ot«4 • e7««t«jr pottiUoa ot ofttiJra anftdXt of too* 
• l i l f O B»m 
fU iniJLm i » & I oto* osoa« lAiory «o (&• Coiiieo of 
pi{i40 i>oii4ortoo* fHytaaoy l^tol^ ^f* ft&i i6(l5, iof£.S 
0S06O laiorar to onoi^lAiOtitl pI«iio iu3i«r eootrolXtd 
ooAtfifelOBo otft N 4oit9«itr«tod otolXy * tim injury 
io ••t«r« lit o«9pp« of osoo? lor o lioXf Mar* fig 
tioiidoo ^ ftfToolod Xoivoi v«r| oftoii I»o0o«o ooorotio 
mad ttukitoA* ftu) lajarjr oao odoiir oa oXtHor Loot aorf* 
000 of pXOOtO t iUl t llOlOO t l u M f f O n O t i o l k t o a B0fO| l l |XX» 
Siforo lojitr; froa osooo odotttod m %i» oXdoot l««too 
ooor tlio hm% of tHo pXaato witu Xoo* Xajtiiy to yotti^ 
foXiioo* 
73, fxsaiz ( I) f ) oto# iffoot of oturooio oxooo oupoottio 
00 mo aotoboUto oontoftt of pooOoooro pioo oooAXio^ 
for ml* j^»tv) l9n$ 8^4*4X« 
00000 iojorjr to fosot^tioo i§ tom^ vorjr oooli ood 
noo&Xo of tHi p« pOQdoooro io votf ^aeii ofiiotod ood 
i t roMio oiiortoiid to ooo foiirtu of tHo aomox Xoo* 
S %h mA ooodXoo amf H oiMd Io ooo m too fooro ioo* o8d nNr of ttoraoX 6 or $ yooro« xo %m oooofootiXto 
o^ooxicfit io oXoa fory mtfik offootoO hf oftooift i t io 
Aot foXiy iroo ia aorsMX fooMoo* 
MMMB 
f^ mMUL i li I l« aifforoot toopoftooo to tiooo oaxtitlaro to 
Oioflo ood ooMiMit oir« ]|^t« ^ioooy« 5, 99i| Xif&«4i«4d. 
flio offfloto of 00000 00 teoe Xoovoo io v«rjr amh wd bo* 
to Xoovoo oiMHod yoxxooiog broosiaft oao proaitiiro ooaii* 
vity oXeo* I t io vory offoetivo m pXoat oad Uoa oitXti« 
voro aoo onooa i t vorjr li«aif^« fte offoot i f oaoao oa 
l^ oflo Xoovoo oro oXoorxjr o«oa*it io doosorooo for tooa 
13f: 
iSOMB 
^ 1995 i»«]f« ef alttlfid iNT w—pQm9 to t i t oeUatiofi »r«iii»* 
«bly osoe«« (Mt of IS ottiUYaro lootod foa^t wiiilo liolf 
foaaor; Buoli biuo ItJio tiftil *ftii««f nHito* «OM tte a»« 
i t •w t l t i f 0 io4 l^as *f«ii<^ Q^ma* mA Ooid orop^ voro 
tDt MOt j^oomtiet* Tilt ijTfiool timptOB »«« v^ppvr ttasett^ 
00 oupflo of feliogo »!il«ii «i4or otYifi oonfiitloao imit» 
iftoA a bfoaao4 «i>f««i?ao«o to tHi a««yoo» lif^ ptOA devolo* 
pBoot 001414 bo oo^^oiolod miM oHioel ooao« la OJMOOO 
of Qm9$ppm Hv i or f )iOfif oo ttio protiotio day* loaa on* 
Xtifars float aeoaltire to ^mm profod to bo tao MOt jroaiotaat to amat* 
fS* wmsm ( fi ) • llttaboUo oaaaftoa la firoo o«lao*aol4a 
AOOT} 0f i *T4» 
aoportoa tito loaa of aaaatasated f otiijr aai4a i a tobatao 
loavoa oi>pooo4 to 0$ «l iOO ppluft Uj^4 pofoal4aaaa tro 
fomta Iflofaoa Aaafoa oatpoaao to oaoaa la Uavoa of ^4 
aaara oX4 Xaovot of boiaoo at M^ptm on^ oaa fo» i» teata. 
9t» TomJUiOif { g ) aaa ^OB ( d )• iffoota of oaoaa Oft tie 
atoaoid ooatoota of boaa JLoafoa* l^artopatiiojyafti* #^| 
aiaaaato4 taat gm { oatofifad Bt^ml iiaoi^4oa i oaA 
it i i foiTMftiaa tuvotma taa Josa of Croo atovol aea H * 
J»i4 li|4roiJraiat at tSfplMi of 0$ aipoaoaro to loatoo aro 
l i^atoat to ta« oaiaattoat aovaios^ aaat of laitixf ia 
Xooto oapoao4 to oaoao* 
t7« TmmmM ( a ) oto« sffoota of oaoaa oa tlio floo otvaottw 
ro of pallaa&o aoiroaolijrMi oallo of boaa loatoa* Qmu. i* |0t» 44| 1944| Uff^m. — a -
Hoatriiotlaa of ooU^a Mftbraa^ of paUaaAo parAJuM 
by oaoaa bo«t# fHo obooarfatioa of apaalflo offoot of 
oaaao m odlojropiaat nbotoaia ia ooi^atiblo i a boaa 
Xoawoa aa^ao4 to o&oaof 
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fd* K0KiOiLi$ ( T 0 ^ md m^m ( f M )• itf«ett of •ilbUa.t 
oaen* ( 0*0^ m i^/l ) m tii» wisotf Ui»iUty of sristrjr 
l»»ao l«ittM to «dato oaoao ialory ia ooYoy l^ oifl^ot* 
fMli*t(ii«4 oioatii «r« AOTO siadoptlUo tl&tii ooatrol** 
ttm otiooof UbiUt^r 1 * 4a« to tiio tmt tliot ia aroof QCM 
to Mgh ioYol. of Oa otoaotA tfbUity to olooo io 4iO^ 
roMlt of i&j4fy la B«iA loftvoi oa^otod to osoao. 
fiosa iooYos oxpoftod to 0« ttkmm^ ao* oiiiloftoo of Xipii ]9oiroxl4«tiao laait oftor fjriiptoao of lajturj' A«y«iof«d* 
I t io Yovar offdfitlYo oa ploat lad boaa «iatif«eri A M 
VbtftUk i t voi?^  iMrmfoi, flio offoct of essoAo M kooft 
l.o«v«« or* oidorljT toon* zt io 6«iBi<reiio for h^m fXwt* 
ao» fois ( a tf )• iffoeto of OSOM «i4 oa^ oaotod « u Htio«o 
??^^y •^^^  ^^ ^® ^ ^ i»«»oo. ikjaiaisi* ^1 »»i 
ZA ttit tso«t»«iit Of piato JU«vot iiit& eitaor or oaonotod 
iMxooo fioi i& oU oonood orioo la tin yoofivotioo rot« 
tipto aoi^ o tliio 4 tittM tHot of oattootod ooatroX jioofoo* 
Flaato roopoaooa to %&• ito fioooo nofo olidXiir* ti» l^ «t• 
of oiilo«iatiw»i« of ttootod iMoa 2«at«a *m loot tJioa 
%i3M of oootroio* Bot& t i t «ao4at of otiwaotioa of roop* 
aad tho iaMbitloa of i^tooyat&ooio «or« diarootly tola* 
tod to tuo d«Y« of YUiU« iajnr; ofivtenf ia «on«le 
ti»i»to of booe a.08f00* fo* obovo plioaoaMioft oooorod i«i» 
looo Yioibio iajdrr oooftrod* a»»otoY oaooo oouiood arioo 
io tite ro«p« titviaa looYoa eato ao voapoaao aat iu oaooo 
to ooao* ^pjfottoHod voqpdsod to pto^ iuoo Yiolbia iaiurir 
oyiiptoiui* 
61* Qmki&m i jooi ) oto« j^ yovoatioii of 0 . iajnar? to pXaato 
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£«eliv« h^ fdJl«^« mt fm% m$ll^MmMcS mm mB»mm aB«* 
Bfk:smmU Oft flatd l»«iiiui tt«4«4 l»|r £eXi«iN» •ftajr mkem^ 
ii&« firlJMKrjr immi of i^lii^ !>«•& oxfeovi to oi»i»# flio loo* 
ltttd4 rii^ oooaoo ono^ moo itnoifef iir«iioil9 o. ot Jlof oi of 
0«l^ ppsi fof iO^Si isia d9«mt olM^otlio flooof of iifiono OO«1IP 
laoatioi f oriioioo of %^m 99%^lm$iM 9mMma(kB» 0» «l olnlXor 
iofol iioiNiiNiJf otfooinxif idoirooao ^m fOfiil4iUofti»f oMJroj^  
io#t tiOoio f«ir lioit frooii ift» of l#vt«« 0 . proa««43roly too* jrooooo tii« oaoo* of foXj^ Mioo §04 oilioar oa|^iioo«t of oHlro* 
pXiot ti^ooaoo h%lm osntroi lovol. sfc oofli otti^e of Xoof 
3^* onmk i @ « )• taflttoooo of osooo m atootii m^ m.tmmmtl 
^otoo^ tHot «eo aaHo of %lm fo3.«liooolii|» ^%iiHio.ii tH 
iofoX of t M^ «o4 folo 3f gfOolJi io fioto iMift* fXOitto 
w»M9 Itoalno »it& t^ StiyA a* fto 00 alo Hid tnoa loof 
ooo^oolo »or« o^utojLo4« 1 ^ lovoi of oyiopioMiio IT 
mh oo»powslo« a«|, too l i i oro oot oiiiiiifle«iii|.y 
•ffootoi* iliito iovoi of olOotof i«ot » BHA oofl^ oooot 
%si^  4ior«ii6«4t ioMMtiog tHo 0m»%k ri^o* 
di t u t l i l ( p f M ^ t ilfforooiioak foa^or oooolfllf of 
ooi^ oflo ooltif «»• lo Oft ooiooioiti witii Olfforottliol. 
mw^fm ootlfltf* gligoiil» g|ao»* 9f| l | i 9 r i | #9*fi« 
#»|Uia ( dl>foifto MKi(i4 I N ^ I * ov «&»«• « « t||it«f 
«<»P0 ojitoood 0^ 00 I 9S@ i i ^ # I fO» St 10 4otofai£i$ 
of aif l«r«aoe is ttiJltifirf oootlfiti^ ««ro ooooolottd 
ttif^ 4iffox«ot4oi i e t i f a l i ^ t f ooioetoi oft«|WO«mi 
Os tjfootaiot iooiooftai tlio ««iivl.t;r aiiioooo*i ]^m* 
fEote 40i74rosoiii«o. ftoofloliolso oaooii iytoe ol»«» 
aoX 03i4o 004 f0101140 oiroto «ii@ oootarol lo Htik oti» 
lUvoto oit& ia 1 ^ oftot i^fotiio, fUt 4lffoto«tloi 
mmi%intf Of ilwoo t o«lilfoti lo «« 1» f t ^ ^ i f |oofi4 oa %u& 4ifftjreetioJL o- ia^094 iotif otioo of 
Ilio ao^ai iofoXf«4 ia tHi Zoloft fotmi^ioa |ioiooo» 
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99* fHfaiX ( 0 t }•«•• mitSMfm anitifairaii AmH t»Um 
fpom% to o$« mm* „#ai« i»ifS| l»7i^ i t»9*96. 
14 «aXUf«rs 6t mftmm f t i r« iM «iX(x,H mwi $xm mtuxit 
mtfX'iljr sro^D* 6 ilif»ikeif i t ««t« txiic^ atSi «» 80 iii4 
fO»fa OS fof I*S j|f« to 4«l«taia» t i f f•! ' •«•• ia aii» 
mY«r MnitUlfitf* c«U.tlf«r»*i«tlii« ««« «o«l inatiuif** 
eaift* fijrii^toai t«ii»€ ftoa «iadr»ti(i wui/tr a i t^ in 
Mag c&t HfMBial il90xe«it of t i« JL««r««* 
dftt If ieis ( I. ) «i^ nm i I F y» %mm •MuHUtity of 
ioivoot aoUticiiioliif of loof oiiof eontoott do« 
ttmofof foaiitoiMt wit vitteaiottl 0iio«o #««rii* 
forioles &«ro •hmti. t^ Ust #„ HfliiLo io i>r|jHfir|F t&veitsii 
%h9 «i»«Jti«l oorfoat #«• Si»ii i ipot tot 09«a» to t ^ 
tpoaa^ d«Jil» laitiil.ii'y Hat i t lo ooaotota^ ftted in 
foliood* e«iis« tlMfofoftt.1 osooo io «oal toagovoms 
fOf tUd pWitH Of fitfttt loilVO«« 
Sf • ummMmL ( t & B >« itoe« of &mm ^mmm i» toopiaro* 
Um of tobacoo i»ofo»» g«iu i]. lot* 4S| iiiS; 4af*^# 
toii^ oeo loofoo bo^ NiSMi aaro o&ooo tuiooptiteio oo tlioar 
mt^ iaro md iooo ftotootivo o^i»oto of • MgHtir ^o^ 
toojrat^Uo ooatmsiOt fio esoot «&fOiiiifo ofiiotot 
th« t9l»o9to ioivso 004 xo«|4t«tioo io «ioo off«oiod« 
yam fualsotion oooBoottotioo. o«tot4 o oftoil isoxoooo 
of foo^iratioo l^ tit tloto »«• « 4oeUiio of roofiariftioo 
•fto7 0 fiiolesticmt f^totistHotoo io oioo offoeto4 ii 
toi>ooio loovoo @ff vorf m9k aonoitivt to %^ 
imwmm 
as* Mmm&SMi ( E s i «o4 fsAtm^mm i f >* doooo i a lOsb 
ooi&oo«ot£otio&«» 00 « owioo of to&aooo io^f iolu j^r* 
01000 iOiJtUjr to t^oooo ioofoo tuo ^fifonatotoi (io» 
4«r wiiiaiik too iecf00 oaro ftoioooi 4«ioiraioe4 wim9^U^ 
of tol^ «»eo iosf@o Noiflio llo«3lio4 ot 4efolofo4 YO44« 
ioli * Hrovo to 4ifK Hf#»a luaftot* Ofoto* 4 iiooiff 
7oiotloooM.f Hotoooo ooaooottolioft «i4 ti«» of o]i|o# 
otaro ooo iolofaioo4 ^v ooooo oai i to 4oooiiiig off«« 
ot oa toOoeoo ioofoo* A oltiofosio wA m nfjpot ioof 
0^0000 fiooJciag of %9hmm^ immmtlf M&m «Niiioolli«r 
fioole ooo ia4iMo4 h^ mom* foi^ooo toriotioo fort 
io tHoiY vooi&twsoo to tHo tiioooo io tHo n^oiil* 
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!rJft« t^ ««4N> i«iiT«t fl.«it9 arew la • cavirdiuM&lal •!»<> 
•JT^ t^tt ftttiXr « i ^ • !»*• O9fi0« of otoo* 4 «ici* vftx^ ftX** 
••IT to hm§Xa mXUplyliifti 1M4 • •igalfiOMUy iMMNtr, 
E«t»s or froad fo«tif ooioo ojriHlioDio to^ivoA iOAnor 
%& frodaoo toboooe fimito tiMitfi oocirox pXoato* Tv*«l«d 
pXoftts |^ odfi««4 moilAr oUaiitly yoUsM troodo i^t M> 
sftasi^om Qt aottto io^iarj pUnU eoaUoodiif oi^oe4 to 
Od ( o#ifpa )* 
90* iMZ { T T i» iltoito Of oaono oa dWoUiaft of to^oooo 
0« oitdaeoa Xi9iA molUaa of ioolotofi iitoalioa^itt 
•fd l&eroAood tlM oeraoiftllltir of ailooluuadrifiX 
aoctrooi with tiit d«v«iopiieat of vloliiJU »m^to^ 
of o§ ittjiur^, Ito iw7isfiU tm &etm%h of toiioo 
al«90J!^oSn«, 
9i« AU4K i JitoaaU i} o^ o* 7MM foafoaot of wiolor wjiool 
«o odrofiio iooso of OSdOe, Caft S^nt* ^7.^ 91 49?9t 
Xf9»*aO06» '^ "'*^ ' " 
Tiio roXttlfo iioQftlU«it? of IX »ofl tod wiatoir iiii»oi« 
OdXtifOfo oa^ooi 00 jrotioft pXaoU 60 e^ieal XofoXo 
of 0« «i^ 4«««r^0ii4« Oft tiys l^oois of tl» oliodt ^ f 
rtt» ftopoooi tlui ottXtif ert AoXXf mm 4ot9ralao4 to ko 
•lealfioAQtXy aoro ooooiUfo liioa dooic or eoJMi^  49« 
57* Ai; polXiAtlon offfote oft «&oot 4teio to t«ioa« bf 
00 Iftjurf oa «iiita6»» 
9^* mi»xs c A a )* sffooio of a« ior«oxii«o of eovs hy 
OOYo f Xmitft iooo(tX«t«i wxiili E«a^^i» i « o ^ ii««o 
•a^soct $0 0- fos 4* / day oa tarx&iii? o«yo feof* 
oirO| oftor of ootH toofove mdoftov laoo4X«tioa x©«to 
XoftloA Xoagtli ftoft •pofiiXtttXoa «or« off«sif4 hy 
O3 eoflOt mA timXy of (Ho oA|K»o<iroo, i^oiotio 
»o7o X«irfi«r 00 pX««l« oxpoood pXooio irpi^ rttXatloft 
woo ioo7oo«0« by ooq^ ootiro 0«X8* X/X/olo. aft • 
d«y» &Booi»x«tioa 4Bd «ooro«iod fey os^olroo to 
©•dtt X/X 00 i 4<yo tftor ioootaatioa* 
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H«&t« of XmoMk w9xp^ktBi%m» i t4i w^ma in • gafiitift* 
& !»*••« ti«jr« •!€»•» to b«ei6 satlpiyifis Ml • i4ift» 
tr««i«4 »uat« i^ toduotA «a«li«jr tUaiiilf fallm ^»M» 
ot 0^ ia tte elar 09 f«» •9p«vtat floftotfatiMuii* 9f 
w a * jpijj, yid p«« a** F , |^-t.,.OTS>,t,„Mi „1fW^ Hlf* 
cx%«ftt ii^tt «:]^9«4 to • Q»mf 90«S iyn alt^oftli t 
•llfiiit <i«9t**ft «LC9 •••ti««d 4t *^ppm, <toor««s« in 
OB tte l»Uo»ifig ordor |^« aat rioo, Oora isifeii 
f!•«»«• fiko vialU* iojiary »»• aJlca in •mm otdtr, 
piK>to97iitlte»io of Gon| ?If»t did aoi rooover 
la £ ]ufo* atfttr o« toootasst otoppod 111 rift 7o«oV9-
ired ftfiw? « luro* F&»to«9Atboo|« la foe ait olso dto* 
r«tt9«d «sd did not i««of«r rnbXl* ooatlniud fettftH 0* 
U ^ tolH«Taof««**d n«lH« lojtiry, 
3^ »xoo««a« «vop90«» 
||AJ1I|»* ?iiOto»|fttl»»lo d«o «it»«d la piopo»* 
toTH«Taof««**d fl«lH« loitiry. 
9&« BBBiniiM ( s ) oto» io9pofifo of fof9^9 l»mmB to o>o»» 
fa«leotloii9« tiMrtop9tJiol»gf, HylOi l f t 9 | i486*9«« 
rellor laja^y «i«9 9h>99rw4 la poMooott fod ooldvo? 
(7Hf0ll«UI ^ 9 t « 9 a 9 9 } aol99ld«ft« ^i%h 9 l9fat9d OO* 
ae* of 0% l a thB Mftlaat ^ r « 99 tavrlfjr tiiet OK 
999 tHi pHftOtOXiOttt fl«9l^« 10 f9rl9U99 Of t^W9Q0 
l9fieifl99 «9f9 9XP099d fOV 4 te9« la%97tftl9 tO f 9« 
0099* wm^tim fydA 10«liC(pp«. Zti9 roAtlU&e p l ^ a i ^ s t . 
0099 fwft^td rvoii MftHly 9dA9ltl99 to {^^^gfoct lae»» 
ttaitjf l o iim tQilmim oi^9r, riur jrowilt e o o f l f » d 
tHat If9d 901019V 999 M«ltly e» 99ll9l%lf 9. iOd mh' 
Otor , »j|it9 • i«9t 9 i l 0 f 9 t . iodlOO 90l0f9*g 9l«ll|«. 
90lOV9ry 9lf9lf9« 97999 « 9 i 9 ^ 
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Btn mMm 
i i « t « t t M t i©as t@m « i ^ « i 7 t 9f glmt* ©« l.«v«i» t i i ^ » • • jr« littler %^ee aomsl i f a^.«i»ifle fl.»lfoJL« lufn^ir » • • i&f«»« 
far««6^ f lac te Btim^ Im^ §sm%k m^ ^ l i M t o t a l «rr ot tiiift 
i t f t f m%9 mm& 99 iiiaeJi M m^ immi tod f , i%«:£m sr«Ptii imm 
ff» EMiaT i s B s J ta t ©^ttos ( w # !• m^pQm^ 9i %§g»im% 
4«jr« of nciif t«rU4 la BmmeptlUXi^j m XUXet^mA fey 
iii§!„„ffin m* •«.*i ^••^ *«^*^«* 
9 fmtm 
9f« LJ0KS ( Z # h i{i»|OC»i« 9 f i«d* f ie i i i f l t tut t i td f i e l » to 
fi»4fei® iaiiiyjr &«*i«ta &^ og »«o *«4ue«4 i a i«4«fi«i«a$ 
Jr<tle«f« t ^ « t 9 f i i o t i i i i lAliav^ x«<ii9tjM>a t i r« I | i& i i 4 |gi« 
er*«a»«d fdM<^# jriNil»t«ifti» m^ laMoi^ttS I j r f j roatt^t 
IdG* 2J&ili I I 4 ) i i ^ H^ii^iHi I SX|« 0«>lSft t i » i« i t | r i a tO« 
rnnto «8 aQdl,fl«i ^r ffti»tf^«ia» Wi&tntlot* f l iytop«tltt i« 
iO | i f f o i i p i * a t » ^"^"*"^ ' ••"'"** 
0$ f ^ t0 tdXi« i t j r i £ l ! l l i« l '» t9Stt§ ill.9X-9tfti « i l l iftt«. 
•Met I n Fii« • ^ f i j r m€ im&m « i t i i % i * ?&» 90ftt«st 9t 
UmH f « i i i s « «3!^t«f« U #& »•« f&il€i»«4 %f ia«r»«a«« 
uUta mAUmt§ 9t fJi»tic»OA# m93M^ «!« • i t i t « » i t i n 
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mmim% %9mtQ-%Q @soa«i A ooat7««l of 9ua%if«re AtifAti^ 
mU iG2,5; i f f? I I8i-d»* 
Aia. tJ&» f i fe ooltivaxs of l^ete •^iMHt^d Jr««l^ ed frul i * 
•i£« a&4 d«pjr««»«4 •arXjr foandn ftottiidtioa* Cdi^QJl^aa 
of o^tivare prixlttQtioQ a?«eidfi6» x«v»«ied %^% «»»ii «i4 
67/S Tf fi0Xd«a •igalflQaelijr i&oi« ii^ %«tm &t lot asil 
HO* or £r4lt« ii«rv««t€t«d tnaa ^iwo* •toXt f«)E« oad 
••iHPiy f«fc ?•• 
iQi^m hmm ( I k I m^ mmiM i i^ } • fi^id «ftXatUo& of air 
poiii««ioa «fir«0t« oa potmaiM m^ potato o^itlvors la 
Siw jroirsojr* l>iiat» M>« Itop* SSf ifTf | ttS5-4?* 
flw potato slmf «i«jr« f i a te i in % Sx%% iliaoofiwro ona 
oaoaat#i eium^BXBt tl» s^tiotioa iS o« aoae* la niiaoa* 
pHtiio «i7 r^aiiitttd la rodiiotloa of Xiaf lajitfip ia4 lo^ 
•JToaao la ttiber «!£• of ftttslo* 
loft, 0ll2OM-UA?iS - Bf^JIlSa 
10%« iHXi^a { & 7 ) aai lDjr0l»A ( 3 ) • oaa&o aa^ tiotryll* 
latai-aotlofi» la oaloa X«af 4iat>i^k opaa top oaaa&ar 
atiiaiaa« f&ftogatliel» e7| i97?{ ld§0»84« 
^ijillaa oa piaata m«i9 growfi M fixtafad aaa tiafUta^r* 
a4 oliaBit»ar»« flia ooao* of 0% vet 4aejraaMi aaiea raa* 
oXtaa ft.foxa Taa^atloa la Xaa^ aaojNsala la imiM ; ! » • 
of oaloa* 
fSiOXf^  * MM mo 
i&4* Tioru^a I 0 0 I ato, iffaota of wkv l>oraa fa«»tloa of 
OJKoaa aad XHi»s^j»aa vapoar oa growth of araoa4a •««» 
axiasa. pmo* m*^ asa^ frntia* ml* fH issci Si0*i»» 
tlia mmhBt of aokataaaaa «aoaa arfaot^ hm^ h^m stadjta 
la4 oa iroatli of umeAd aaa^Uaga, iSfraaaXy iMowpa 
of tiialr al7 \>9sm faaotloa of 0$ m& X«aa liaxaaa, k% 
OB Xaataa of Um o*^ * o«&ppa la otaa? t^ duaraaalaft 
M^salfiaaata* XH I * liaxaoa aajf i^tala Xaatss la ptoto* 
oliisleaX B«ae«a 0$ » paak Xatai ara aot oolaeiaaot, 
flia affaota of air hoxm raaotloa of OK I » 4 oaa-H 
Baxtaa vap^ oY oa groata of araaaao fimta« 
i4rs 
3EJLPHJR DIOUDE - VEGSTAKON 
^05. Kfis:^ ( M )• i r f e o t s of ^olpliar Glioxldi« on • •ge t a t ion 
Nal. Res. CooQC, 815; 1939; 447» 
Sog h,aa also beea reported to oauae i n Jury t o the r e -
prodaotlve e tmotu fes , and to InMbl te tlie growth of 
pollen tube . TJ3e f^exmlnatlon of pine pollen grains was 
inhibi ted when exposed to SO a Q^  ^OOppa in the fumiga-
t i o n experiiQsnts. 
PLANTS 
106. BLEA3DALIL {SKA ) • iltaospherio pol lu t ion and plant gr« 
owth. Nature, 169; 1952; 576-77. 
The toxio nature of the Wz to i t s reduoing proper ty , 
pos tu la t ing tha t there ex i s t s some equillliriuffl between 
Sulphydryl groups and -Sulphites (oxidized sulphur com-
pounds } and any jkobalanoe in t h i s • ( ^ l l b r l u m i s r e s * 
ponse to cause in jury for the p l a n t s . 
107. BYTMSRC^ TCi { A ^ and MOLSSKI ( B ) . I f fac ts of atmos-
pheric ^ I p h u r dioxide on plant a* # iad . Bot . l 3 ; S: 
1974J 169-82. 
The cone, of SOg oausiog damage to p l a n t s , the specif ic 
effects caused by toxic cone, of gas «ad the mechanism 
by which these e f fec t s are produced are rec ieged. The 
reac t ion to SOg in t r e e s aod bushss i s c l a s s i f i ed by 
r e s i s t an t and s u s e e p t i b i l i t y . j t i s ent«res t ing tha t s p . 
of the same generation eg. Acer, pla&anisdes are sens , 
i t i v e while o thers r e s i s t a n t . This i s also t rue t o genus 
prunus. 
103. GAHNETT ( A P ) e t c , use of conversion fac tors in a i r 
po l lu t ioa s tud ies , sOg Ppm. JIB. m^ Atmos jsnviroas, 
10,4; 1976; S25-28. 
SOg which must be converted to mg. 9^ where comparabili-
t y a r i t e s of gaseous with pa r t i cu l a t e and e i roaa l sam-
pling or with other types of .^oontineous 30.^&ti'ai^zmiS" • 
recordir.j; a ireccly ia XTIG, a- - t n i s cono, ot i^O'^ caases 
to plants aaa soiae time C:::ases oixLorosis in leaves also 
i/~»nich is very aaii^seroas t o p l a n t s . 
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•tiot v«lfttt tor the •tt*ot of iOg 9olX4Uo|.« fiiyto. 
fiuit tUft lew eoiie»» of S&A foalgotloa 3?9oatl«4 la tJHA lo-
os* oat of iiiifliiiir oootootr la ihn loif i t of poo ploato oi> 
tiioul oai« no lUo iAiory* BDMoYo^ t If msH 00000. of aOg 
ttoo«| pltoto txiiiblftoo lo'^ f lojary ot %&o omo •soomiao* 
tloo of oitipiiur ooat«iit»* 
ilo* %kt^ ( M }» SuiplMix 4ioxl<l« 10 ttio «tait»opliiirlo ooA Ito 
foiotloa io ploato llfo« iad« lat« OliWi. 41} 1949$ 
«450-»5. 
fotuiA thot orop yleldo «•?• n^t slg&lflooatljr ro<^ (i»od )»r dOji ooleoo ol looot H of loaf oroo «•• vloaallf 
laJo^cA* ^ £ off «•!• Oft ylol4 of tiio sloodo IMOOHOM 
aQ« lo f • » AoogAjrooo rot plftOio ail l l o oomOto oliol* 
oirlois on iHo lootoo of %h9 pltoto «a4 ftftt^ It l«ov* 
06 •• faUoo 4oxia« ao ^ g lo «l7«otly tffootlv* oo %im 
sroKtii of tte plaoto lb lt« Ufo« 
XU. HALHOfEA { S 3 ) oa& aOQKHfd ( D } • BloolwalOil OOd 
oytoloeloal offooto of Mist oa pltot &«tabolloa« mm» 
PWol, 74t*l ^»»*l B87*8f • ^-~ 
BlooHaaloal effaeto of m& orlo« fro« Ito t t o l ^ 
oUXltjf to oot 00 an oxldlsdaa m r«4(i«liig «s«at. 
Xafturlouo offooto raotilt vlioo m^ i* taioa op lo 
ozooeo of %t» oipoelty of tiit tlootio to laaofpo-
iFoto adlplMT lato oonial AatoboMo oitlvlty Ito 
HoQbofflloil offaoto oiiaiooito tliot OJrep looooo to 
S0£ poilAtloo majr Im aoro wldooproad ood osHouo 
%hm l« eaooroily ooopootoA. 
l u . MMMg ( loooof } 104 mnmi < jiitate]> s y* iffoot of 
•oc^lloe Hat oa tiit ftttooroatato roo«at» of mss i^  
i W * ^ ^ « ! ^ ^ * yoimtrOoatyol> iotot. £i,loi 
Aaoiytio of tilt jOjg 00000. 4tto lodictdtt tust tiio on-
orp drop la sa^ ooao. durloa 1971*1973 Is aot d«i« to 
onaifttt lo Mttorolfleiiol eooiltloao or olioogtt la oo-
«r«t otrtagtuo bat rotbor rtlottd to ttio ohooMat of 
tim oaqpllag Uato. %% totao doalsoiibit to ootoblloli 
o sort or looo tttadoxd latojco oad plm^iag doolga* 
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pXmt» %& jOg &m iu %im im^wm%9S^^ m^ Its t4»« in 
elaaies f» «&sy» «oi.i9ii» Ae^m* I0t« 1101 V^S ^ 7^6; 
FXaala vi«r@ i&ept. ia msyl sii8» oiiaeiliAftt, Air WM t«A^  {apdi tUxaogli 8 flanks £ill«d i»it£i «ttj.£iiri»ii» aoid« flw 
%Q9k a| J^M £t'«m ia tim%k. aatil i n ^alaae* b«tii9«i 
air anl oolaUoEi i& fifM^ k va* istti^ed* f«st» oa SMI* 
»p«aitlo 9&zfm y*i%ti imw9mi&^ ^^ eom* 
1100 ot mtfitian oa « ^ otiooeftiblilt^ of ^Imf to 
*^^ » lay* i* gatHoX« 6,$| it^ 7©| M7*S?, 
o^fitiTiite B^CiiA witii .Estonia a« oiti^osoti oot&jroo, Sotio* 
loaoy of & tad j ^ FM v«iJis xodooo tUt iotftof oapAoitjr 
«&& otttioa ooMoQtit^  nMo^ iirii^iir iaoroai^ %im @&|, 
iajorjr* aooroseoM j mtiriUoa roo-Jltod id oocuiidor* 
al>i« 4olfty tl» bo^Qlog of %h» m^ ioJa;r|« 
lis* T^IX^A ( 7 lf%o* «^ t4gll«« 00 aootiimieft of lojijurimio 
dffea$« of toxio &mm m ojrop ploota, oo %im dosfto 
of loinria^ m€ mx4. of t^fioio. 9^ af toa of iojiirios 
ofttstid &? SI; m^ »oXiitiofi iprsjr rioo plaat* ftoo* 
grog, i^i ^o« ja^, S6,fe| i96f ii&ll*a6» ^"*" 
'iwo Mi&iB of t^^iom 0|i^ &0i30 of ia^tti'its oaaoed t»jr 
^ wojro ob&orvdd oo loaf l>J.a&o«£id Xaif oisialli of 
ptMy tlos • ztm& 9S0%» «i^ »Mta iooloao a% tisa tif 
aa!i^7f«laia. asd tomtimB s^iaraioal porta of tlia U^t 
ii6» tmuss i uu )* dm ^mm^ to j^ Xai^ a* msu iav» gxast, 
PiiyaioX» i.j i95l} ls»^SiiS» 
^1^ «£deeioo 00 tua »orXd «xaa baale aaO aatiaated 
that XX to ii^  tooe of mi^^m raXoaaa^  from ooppax 
amaXtai'O fl04 v,5 coaa txom Xa«4 aad sXaa aiieXtora* 
«^ v ia aetiaiX^ fTodiioeS dorlaf tm ooslkaatioo of 
oe@rx^  aXX %k& fitaxa oaad io iodi^triaX ao4 Oo£^ a* 
tla aeitifitiea l»ao«4aa anXpimr ia foaa4 AB m Xm^ 
xit^ i s ooax m^ tml diXa *Moii tHroog;!! ooii^ iial^ a 
9U%9$» ioto Atiioai^ liafe io t ^ fo^ m of a^loiiiir i io* 
lida* aiXpluroiAS asid»| ^4lf^.iirie aoid ^ fisadona 
iwiX|>lPita& oatoaox'i'Bad Ilia ioJiH i^ai emm^. ^f i0^ 
into t«o t*jg%» (i) M4t« i a ^ ^ (i i) a&roaio i o ^ * 
ry* 
1 4 G 
At • acJdUMft ia L01I40A nadg %h»i 9m0Jil— m «ir# tji» 
m iQ^ i m «^rdAiA«t#Jijr o»i6 mj w ) 9t tsm total 
Map&air of tut poU«tiM# Xft i^»tee«i««| « I M M m^ ! • 
X«»« iiiiadaat, p«r««ati0t« a« bieJB^ «• H&j^  Jiofo H9A 
fetuiA wiMtt tio i t t r^o ^ g vajAt is 80 «6/«Ma t ^ 
10(^9 tiw «fora@« nog f m t i * •xoiiiiA io<ia/a* i a tnei 
«lat«r »Atli» 
•raittiiiaft foa oolPt f«l«ft)qrA nivMfteii M j 41t f«s«t*> 
tioa* f»roolma8» >ofiolit»« a>t^  pwia— iwayj i ia « 
»-»a'tuarnig^f i iiiii Adi; *^  ^—"^ 
IbAjr iMf« JTopertoA tlMt o^iifvoat of f l ia t Qtontli h$ 30» 
tol»t pXm^ nitliotit lay f Inbia x«af aaareaia* fiaa ta 
laaf Aaatjryiaftioa ^y atOiklMr diaiciaa eoiilA ba aiaaaljr 
<liiaii«titaA hi aai#pia6 a^f «ilili aiiaa^a aa t ^ a l «»» 
aoffil of iaar araa tgOA alatJiay iMifo^ataft fXaata* 
U»« GaiU»&JiK { a s > ia6 BMmiu ( a & )• oUaarratloa at 
faliar lajary ta 9l«at * f sOg. |jt4„^aa# 6 , i | l t f i | 
a^lDJMV Alasada aooatattlir AaaaritaA ia tuia fialA •• 
oaaaiatias af t«a t | f • • af iajavy oa laataa, ar alaatt (a) Aaata ia^ury <»t «lkUl9Ua ia^irj « «a»lwar SaaH^ 
aa oaljr tiia iaavao af t&a plMta aaxa lalaiaa liy ia» 
aaoMfttratiaa of tat gaa* I»M foliar iajary to fi iata 
af nOg 00(04 tea 4iafaoaa4 ty aa iaavataa4 f atafHytia 
oaataat of tte iaJiiraA traaa* 
6QiixfiE«fQUii&i zsnrsxia 
HiQ* KoosE t ota»a W «U|ilwt vittaeaa talia of ooaifar fa* 
l ia i f ia ralaiioa to at«o#piiorii paiiiitida «ita aalaJi* 
ar 4iaxid»t gjoat, mlU tf^ii it99| it«aa«« 
l i t d|V iiHia i f tlio aavtaat faUi t * of 8 owniBlf ?x« 
aBta« oealfira ilrjia apviioo (Meaa tttotitttia ) M 
aaata ^ t { F.syltaatria I mm AataawiotA for axtaa 
Mama, to bat a no^iiatat ataotftafat* fh/t mmm taloa 
af tUt ralio oww tOit aa4 «Sd foafootitaly* yt aaa 
oai9«PiA ^vitti tae 3fi Xitia af pailatott aatifaiMal 
•at i t aaa f otiad taot a iaota^od ia tm aaadiaa af 
taaaa piaa* 
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tlxt&» p^mtb fipeoiee mere KeXeot^ d Tor &litidX0'iCI obj^ oi-* 
iliarabiiii^ i«gV0a »hm&^ 04ppi^ aae &o lui^gic Ciiriic^^ 
ax^ mg lasfsia* IS ««i« fiot04 in ml t^m eaa«8 tiiat ti3e 
la B sm'e profi^ tiwased s»a .^ Ttia ext«at of injoz-jr iowerefi 
^msQ &o injury was eaaili' pro«#ptibi@, fflicroteopio 
oxa^aatioa i'©veiad4 «iiim«i>e to aBAop^lX oell& a«i$ to 
tim Btosmt&l aiiaaber in oro&#aiiai'« »aA ffiira&iU«» l a a 
^« '^ s l ^ l a r %Q tham obetrte^ la to« aaoyuift in poiy-
ma* Mo« aeir. of Ft , sSksUoU i » t A»je&j 4a7. 
Ht stadiiod t ^ latisibi® la^^jr oa a.««voe. Ho loiiad 
tliai o^pofioro to ^ | . iasyiffieioat «o oaueo ea; f i i i -
bio ioeiosa on tiid I«fV@& *m oavoi^  tlui io«e 8appo«» 
604 to iotorfofo wit& asiindiatioa ft. raatioo tue sro« 
wtn of tjba pioatg. Botaaat piaata |» plaata io tm da. 
rk «iajra aoeli mora raeislaot to «^|» ( ^ ^ tiia laaf<»a 
of pXaats ftata iojarad by Im ooao* of tli^ a««» i«ava& 
ai>@ tiid isoat aaaaitive part of plaat wiiioli la iajttrei 
by tua mg* 
i^ S« JMiEk { HJi* ioeatiOQ of iiiipDara ia apr^oa aaaoiai^ 
tjoatsa witii mi,* mt ^i,m,^^P^,h~ *»^J ^»^*S 
sUpHora dioxiuc'' AiJ«ras to ooaifoi'g o«^ bo racoeal* 
aaa ofiaa a& aeoroaia iooaiisad at tsm m^M t ipo, 
Tim algoifioaat s^iipMfo aeoaaAtatioa ie obaorvad ia 
oaaoiaa eJC|.0£»a4 to ^i.»{ a 
i^i* MM JIM ( H O ) tte» PHytotoxioity m& gxmth m§poaMBU 
of 0]^asia&tai ba^ adaiijg piaota to m^ aad o » l.Aa. *ioc, 
iGt*tiC4.j0l. »7,;i. i87i . ^^^^^^ & -« — 
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4 d«y» toixmim t'^aSL&mtiom of pXa&%» ( i m i ^ i i ^ 
spto or m^ of ii^ to 4O0fflw for ^ Uro* ) fHvr* aftov 
\tms% «•• oosuiiioi-iaii* 8»o«ift, 9«rU«^l«rXf oa iMiO* 
al« fasiie«^«A «l^ l^  ^ o^ MelMoitOOiio* of i&9 jpoU«itoii» 
•04 floMer #%• aad to « l®M&m dfle^ wo in ro^itovi fl« 
o«@ir oaafeof* 
h^m H^^mm ( M ) soA I»A1I ( s 1 }• foli^ottitoaio mA mU" 
^•»*of iro^ooooiitio. mwitmm M»» iit*I ^^^•l ****•»• 
H«t«i7« s&Um of f« faittdooa i^& oa aloJroeU4o oo«l«d 
nita ogor ae4i«i» fdUt 9 i&a* of meim folUa c^^tir* 
•0 ««ro tr»«t«6 *i%h ftfioiio eoaa. of m& for 19l»ro* 
poUoa Bitoiis ^d40«« %o l i . # 96Uofi t^ itw ipro»ta ««• 
iaalHto4 troA ta* oofmoi ioagia of i«9aai ia ia« ooatJro-> 
I of swfld of d06*Jlo@«ui« ili»a tvoatot mta l@«£060ppm 
of ^g« 1 ^ iaMbitoYf offoot of m^ pwrnimi^Xy rowUtod 
fi*<^  pa^»ioXo@lo^ 4ii««rl»«a»oa of fat Ooiio lb aotoiro 
4«aiiio so oaroso^at of bota goaof «$iv« ii Ub§ auoJloi of 
poiJloa «a^« 
li^« fMIl^A i T I aod ailLiiQO C B )« iHttdioo oa tlio aooasa-
%m of iajariotto offoeta of teiio aaata oa tirroj^  |^ i«»%«, 
m o * pypp, aoi» |m* »»| i»?0| «l4«i8« 
l,«af pfttaiii «M flof «Jl aaiia of tskUp pXaata &ot iaJmroA 
ia a»««ii<uiii^  oj-aor naoa oa^ood to ioopft of i0^» Bla^ 
•JT •«ia«»plibUl«7 of 3.oov«a %hm florol •»!• ««i 4AO to 
a^a ^%9m9% of sra«%»' &mk^ of atomttta for aait vroa 
oaa aaaaoy aiga aalfaar ooatoata ooaM ataoAaieta ia %h 
m taronna obtofftiea laaa tlMl of flaroi i^a* 
1^ 7* smiimA { t i «ta«d«a4iaa oa taa aooasaiaA of ialiu^ia* 
•ff«oia of toxie #«#«» oa ojrof glmtB*t Vxxi »Jm^om(i 
ia^jT 0&4 aioaaiai ufart^^ao of taiip flaeti axpoaad to 
gii «« m. fgoo,,ey|> ipi,,,Boe^,„ftp, %,€| isT©i » ^ 
iaji«ri«8 toy ioopjpa of mjt «aa jg^  i»«r# ol»at»?aa oa Jaof, 
fiorai oxi^ p 104 pBtsX ol »a i f HMta ooioor an® • tj-. 
pioai i>|sjp.of i««f iajitty. ioiaUfo g of ««ea p«ft a to 
ia foilaaiau otaex, fioi^ti aiis f a#i«i • it«f, lainrl. 
iaaf«a, fa^ . Up aai A«rsie oaaasaa ffoa grata to aaila 
oaptibiUJy aaaf aaa aora aaaaitita %& m/%^ gf! M ^ I 
tuia eJ^atar ao. of atoaati/aail araa ia taa iaaf 
\4i 
i£S» msem iff) •u^ Bff«tt t im mmmUft^im of onJ^  
olHUP Aioziot Oft •toB«t«l HhmimtiM n« l« f «IMI* 
jmot •fr«ot od %lui lt«a*fi7«U«ii tad y«aipijr«li9ii« 
4ltt«rii«(iV8iy tluw* too* etx«9i« 9a tlk» a^owtn of 
i^9« MiyngazK: ( 0 ) tad niiisriiij) ( t A }• jaayrtot oit«ot 
&t S0g paXl«iU9ii oa tlift aaer** of epioiag of sftoaotib 
Xaor«ttS94 Oipsalaa of i»loflurttt of Yloia fiilio ia ^«oo« ]i«o of 80g» fin* ro^ of opooliift of i iOMl i of fialo 
f iDo 1» Yo?3r mo& las7oo>»4 la %tm j^ vsooft of tHU 
i lv poia^tooto* dloftoin Ofoaios of vloio folio* mg 
Am t^Uifi to^oity Of tHit foXluiioa tblo 0^000 
•ffoot 00 rotplroUoft fioA tjraotfUoUoA ^ t l i olO« l»7 
oiOs. 
x&/« aKiisa^ XA ( & ! ! ) • viteaoa Mit^oUMi of ooofty pXut^9 
ftt«taoto4 oitu SiO^itf Oioil^o* weiu Bot«i a» »Bt i^ 
ia ioorttfio io tiio ooadOAttniioft of ^ £ iftiYooo«0 i ta 
oanoUfo offooto 00 i l» pXoftIt no t i ^ ootOUaao la po-» 
vtloaiar, aa aoalfoatoM ia %tm Olo%ai1»aaoo of ffiizo* 
ftaa aatmUoa* 
1^0 ^am { B Q } mA mitm { siaon ) • loUor ooJ#&tir 
oootoot ioO r^aXaiaA A^oga to fovoat veoetotioo 
aoar a iloaar &o«rA aUl ia oaoftiaA Xaaa lOaoaio)* 
tXaat. gia» Hop* »i,X| Xff?| fOX, 
A ooTta^ 3F of ^g Oaaafto ia %iia viaiaity of Xiaoar 
booro fiiXX rataaXoA l l i i i aaot Aaniio «oa jpootfiotoA 
mith la d lea* of %m oooiroo* ?liO Aoaieo «o baXsoo^  
f i r ( itbiaa Oaxaaoaa | bXoaM a^oia { Hooa MOiimm 
viiHto Biroii ( BoloXa fapytifota >. »o4 aopXo (Aaot 
MtePtia) asA ^aoioA aXAof I A2»io Yoftoao } »a» aroX* 
at«(A «o tao iaasoaao { 4BM% of tOa oaotjroX I ia 
«lto «U#hiit oeatoole of IHa foXii^Of 
ill 
urns, wmmmB 
Ufitida of ^M oliewa f^lo^Ptdot^ a of oiaar9f2krU «aa 
«n«r i t t^ oNift • I f tol « i fiiote»pitiif«is* f&»f« is 
i i t tu off«oi Oft a»9ii«ii of ti» piwit oiM^ 
i^» 2S0Mt ( ^ looas \$ slii&ioo on tlw idjr poJUtiUoa ia 
•oool* i^ ^ooa«idg4i»* yoi»lu 9,it ^^^s a7i»94« 
stml f «U mA aog notv *iwKur«4 at U im^mtsl^l 
ir«ft» AV07050 «iUkiot of i ^ t f i l i i»3r oxoo ito it*s 
irt^  f 9«i4o&U«i o^ oo* o#ao« of 30^ xMto fsoa &«d£7 jplfi io 9«riai lo o«SM*«l iaiotttfoi orot mA tiiooo 
aUr fOyUtttios ia i&4ii»tifiii «irottt o«aooo le i of 4ii» 
aoso ^» floo^o 0S& offoot ^ « ^ ortfitft of f i ialo* 
iS4* lusOiO^ ^^  i i» f u fluroilMiA iovol» fov foUov ittjttirj 
to pbm^MB t f oniit by otilfiMur 4ioia.0o «oA OIOAO* 
a»> 1 . jrar> »•#> t^ii fll4| 1M«#9« 
^SM voopofiiio of 6 jtj^iOtti ttooAift iiio!Pc« olOMO to m& 
•fli 0$ «oo otiii&iod ill ooftttoUod f«iiisotioo olunbOM* 
tm fol«M fojr foii«r iojafy v«rio4 fion eieao to ftloae 
000 ir«iiied o«SS « §«a%pa fov mg oao •&$ * mum to 
03 vNttftiMi for 8 iatBm ojy^ ootifo* iti<loftOo «oo fonoft fo^ 
IT aor« tiiofi alAitif• mm^Q%^ of tiM ^ ooii^totts «MM tUt 
thtF o«ro iypi^ UoA io ooa i^ood* f l» aoot ooaaoft •?»» 
ftoiai for botJi sog ml OK i&Jtiff OMO nmm ^ifoiioi 
oi^rotio ooo o«o;rotio ooii«o »Mo& 9inf»m^ oitli a *^. 
m ^o * oftof ftiMiai^ioo, 
155« soiTTf { J ) oto. laititttioa io oo ooroHo ooodiilofio 
of %i^ oloolag r««otioo of »toaoto of Mior^olaai ia 
^ ^ftMfioo of m&. Mfiioii . PQll^t. U | i W | Un^ 
^ims% i t ooat* ia tii« ooitaat of ooii wolla of tM oer« 
oiuidliig tioftooo 000 oofli^ iaoo «itli »«tox to tmm maphm 
^040 aoiti m^ »iapliot«o ooA t ^ « ooiiNio iajory* fU 
t iuMr«t^« otoa^oi oiooifli aotoatato of f a« ^ t o r i * (i& ioekto«4 bf nxsiamam to oa «t«»oj^ ^trio OOM* of io 
ooi^ioloijr ionibitdii ia 00 oMfoHooiSf ia u^^ oo tte 
dMrioMoo ooi ^s t^teoetijr iwo 4ifoot oa otoiaotol ooiio. 
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gfti# Ai,«$ imi M^^* ^^ 
«%«di»d I* CdoeiMc y«afif»4 flir««ttr ^aatltitii ^ 3 0 ^ 
^ fMt«r r«l«* thm E« 0«tt iliiea»e, iiift«jr«AO«« ia^ 
tti«t tit ieftfl ip«it of i ^ ao^ i|^ t«k« oiaiiaiiityni nay 
iafoan* • titffw« aitilaHA rfipeait to %s» poilAtaiHo. 
iflMU to»a iA folaa4 wUii 1%» «lx M^^jr ooatMOftoHd 
with •iMiji ii^UiSiriol •£faA«ift« •« SOg « ^£» H^ • ^^'^ 
9imtM &m &o% ia4to«tov« ot «it poliiitiott* m i^' «r« 
io4i««tov 9t « toiiploK Of ttieiooilMiUo ooo^ilioiui tli^ 
tH •iitU« tlkoa %o aftifitola s i^ roHUVd ^olaot* of no** 
iMlUcioo 004 fftoj^ Uoiiovjr {>jrod«e««o IA dlvoa ototlofi 
wmm * iisti ixsi 
a* 
i^« COSIOSXa ( A C ) , iffeot of «aia.«ft|i dloimto (SO^ I flOA 
oiOAo 0& 0Mt«7A Hid to Fia« ia o iftiraX ofifiroiiMai* 
P&ytopota» 6i«#i i«nt nf«^» 
^nptooo oiM«rf«4 oa ouurroot «o4 oi4 foUi&« of oootoara 
«iato piii&« «ox'e fOi&a4 ia fiol4 •ft4 Is^mt^mf 0%a41«it 
to b« %m •ys/tit&m of ooiito » 4 oiroale l&Jiry froa a&„ 
oetito OjraiS>tdfii of i&^^j f»oa ^^ ioltloUa^ ii^|Oiro4 ^ 
«#fo09o4 00 9 coilapoiiiK of off«tt«4 a6o4Jut tloitloo* 
aAroAlo opqptoao eoooiot of oMorooio of etinroot aa4 Q%MT foiia^o «ltli pi»iMt4ro OMtiii& of ol4 Xoovoe. 
l^t« I'HXJULIfS ( S O I i^o» JI«otor4 wMio plot <3i.Mi^ ito srdotA 
7otiV4itioo by fJUot<i«liflg «if poUtitMit loYoXtaatoroo^ 
tioa of rata f«Ut o«o 064 •jratftoAO oJ^ praooloo* gAyto> 
£^^^LOg|» 47|ij iff? I 7«ii*&&« •*.«— 
a* 
&nmth ioMbitioa of « ojuptotit mut^ pirn Ifioi* otrobas) 
•<ik>ioolft4 to 3 pooko 1ft poU«itiaA loftXo Atifim • ^^  y^« 
pt7io4 WM iavt»Ud«t«4, fo«tt JU^ voX Of oy^toa oaMN^ oooloA 
tiiofi 4ev*Xop«4 iA oootofA «^it« pioft oa^oofi %f> ijO» Aft4 HOK, 
w«r» «i»«a %o oatoeotifto tte oo^lo treaa fot oo^ Al^ Nr «i«l« jfoio of tAi^r jracpodtif* troatA taloo. Aooiyoio i^ jr«&roa«* 
ioA ooxfoiotiofi 7«f««i«4 00 oidftifif oat ^ootii iroto 4iffer* 
9A000 t^WMA oy%tott oi«iie«« maiag poU«tiOA pookot 
140* '%%mt i c E )* itti«tlv» »»&»itifit7 of x-«d, fftoit saA 
4 ? mmk «@jr« t^otd^ io ia&ivi<liiia. 4dsige» of G« ana 
i - a , a£>mMt { B 1 |« mB»Qm% $f fi«JM gi-oMft n M t t $ieM •••* 
I aJur pailttUon •tiii9*|tiH« tad sUr pftlltitioa Yttiataat) 
»«re field giDnii Wt I ttoiitiia ia Mai ot xgn SOA «afirod* 
@06%« foliar iaj^iff 9iii#*d flfontli »#f« 0b«»fval ^ •«!•• 
09|im^i« oioisoA ^<i»im iS %^ iiB2i see mHtmmmt* 79* 
ieraitt «iO!i«e e^swiag ia HigH SOg 0d2d« •newaS ^foraiiio* 
¥X« «t«»wiialioa oC d %^m eoTteHfoa^iijI piiat* atoaise ift 
%b» im JDji eatiyoaaiat* 
H£* KAHF^ ( l> if «^ 03oa« «id « < y ^ ^ 4ioxl4« B^&^e^mit StoUm 
l&^m^ %& ft p«ai«eoa« fine i^ogiaiMiio xm% fi«at«lioa ia 
the pms% Gooai x«aiofi« Plaafe* j i l Aaaajpfco i^fiii i9?0} 
Mffe^a£»ea ii«x« iiol@4 ni i^ t«»|»«6l to tHa t i t foiiiitioa 
6«ft«^9««iaoroti# B$&%%i&g m tba t^limM oa nmh of to 
^oi9r^M.e raOt» ia Vm fita^* TIta Aan^ a^ ln^ a ttia out 
waro ^p«ar«^at of 0|^  aottaiiaa olNiazi^ fii eUa n^are* 
mmmfh H S I 
i4S« MAiaon^ ( s o |» gffaots oC at«io«ia ^ g oa oliiero«^p!ai 
4o»%7ii&tioa ia p* ooatovta (Haaai^iiiw f^toi> 7d«i| 
i f f^i ioi-^t. ^"" " * " ^ — 
fHa atf90t of oMoit^oj^li £^afitg4a»a ia H ooaioirta «axa 
datsiraiaed imdiair p. aoatjoi* a^sQOna <^ £ ooaa« im^Xm 
Im^Sm pfft fasia,ta4 la ajialf taeiaaaa £a total olOoir* 
•i^ti|Xi ooatftat, solpliiir 4io%i4a of a^ii»ofli^iX ialo 
phe^hyUa (iOO«-iOOpf«| aad iil» oMoroftfiJJLdt to ( iO«S0ppai»| 
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ptlbli l t^ ' or fiootelt plctB eee^lliiee to iajury by «ulpQ* 
or dioxide, Yr, l a e t . i Kpt. Kflst, ^aifota« Yfir«X*/il# 
Adftkaaoit. ea; AWfi; ^^ iClM y^. ^ ^ 
Ttm jrsi»i3t@aoe to 30 day old pirn &^B(Hla&» to U)v vw* 
ies ia t&Siaels bat^eoc pl«ttit«< AC a %i30l« 8& «oU iii wi* 
til i a tti@ booauritfe oi^  inaividaal peoiaaritie^ or ttmm-
&&liaQ» 0t micro •oviroo^at ia ftHioJi tiiey i!K«Jr« i^ i^Towa • 
giideJ^ tim iaH^ieaoe ot mlphax aoiu criioropliyii a miX t>, 
ia th& ootyiGOoofi «3Xd ti-mi^iorsm^ into paopiiytin^ Osro-
i i a ware eoaij^iateiy d^stroyaa aaa ?lo*«at aa tMa mm pe-
r t i a i i y dofctroyaa. 
i4)YA mm 
i45, pili4^ ;j,Y ( a H / pna EM) { u H } • £dop.it»ioioeiORl idve^tift* 
iitioQ of sviXpnvira dioxiu«» poiitJitioa atraot^ oa soya beaa« 
Id syaposioni oa jjidfirofiaeataX fiioloey ( H^zettia Umta: ) { i»7a )i Q'd^'c, 
tim piaat^ Mexe «iXtared in plots m(* eJ^vea to tim poll* 
Mtmts in oio&a t:Teaa lioaea OUaa^Xe for two iirf>« daily 
froEi t.>i9 aeo of feO-KiO oay** of tiiaii' l i fa-oyoie. farioaa 
eiso^tisiQiOt^ioal paraaratex'fi »«ra ^Kolatatau to atitebiittaad 
tti» ooxraiatiofi batwaen %h& ai tematioo* in %hB»» paraMt«« 
s» ^ d '^a ooaoantratiod c@i»ted Odder aonbiaat oodditioafi. 
I t ^m baad aotiaed tdat i^^ da^orad t^at ^oikth parfor« 
maQQ of fa^it^at#u soya bead pl^t^i* A aailtad xaaaotiod 
id odUDopdyiX oantadt, productivity add iaoraai»e ia i aor -
eauio eaipiior oodtadt i^ rauordad «itd incraa^idci JO^ 
ioaaija* 
ixja^Qoo iiiAVi 
bosd acd cobaooo 
&77-81. 
) a to , aoxabiaed effaot of i^» add Og od 
0 pladt , gdTirod iix»9 Bot, i o , 4 | i»75j 
Plant of *i ftoitifarfc of pdaeaoiaa fdigaria «aa I oa i t i -
var of {fiootoia tobaooosa »era axpoaad to a aarie» of 
codo, of i3»^  ead 0^ ^ and oocibiaatiod of t*o «ir po i ld t -
mu* Id bead oaitifsri* tje toi loi ty of ^^ ma O3 mm 
i i t a a r attaodatad ar dot ia tii« pr^fesaoa of ^ polluit* 
adtii, «ii£iiXaily ia lobaodo Xoata^* 
i47, mmi ( A i ) add OitHJ^ js ( t. tU U IdfXaenoa of air 
poXXatsnts on tde foiiaja of crop plants* A reflaw. 
Id 8y%o»iam on eavirooiaeatai Bioiosy (Mdaaff ar MB&m 
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dioxlciQ, iiy<ifc>a«» tXoarict#, osr&oa moaoftldei pexo* 
oxidaiite m6 other partloalate aettd^re oiQ the i«v« 
Blopmat of vsriouie faiiege, eyjiptos® Vis. , clilro-
s ie , aeorosifi, cAriiag, borniaii. thQ cHaaraot^jrlet* 
i#s of ir«xio»i® ^'jm^tom i& Oirfateflt erop pinate 
at'9 dosjaaatea by oolauucia<i plioto4Jt?«pfe tuat tia.© eo* 
oaoial© JLose«6 iacorred ar t «iso 4©ait »l t i i . 
SO** /i*^ 
146. BOKAiAiitt ( i» j& ^ « d aH^ii.^iiH ( »> B j • .^iplittr fli-
oxlat pffsote oa a'o«»ar, ..jjiWfMiiasi V^AI^BSQ p«r». f«i', 
iff©ot& of v.ospp^ socaeatrfatioa of i»Oi; J'owmr-eorslJ" 
aa ?4iaa*e p^f^. far . Qi0»i «Qi*a at^ctita a^ iaaio«t« 
00 ty seed ^BimimtiQ&f &m^th. per fonasaca, (irjr m»» 
fetsJ proaaotioa> oaiofopayli eoateate, &m^ «a«» fJ^-
ot«ia coafeaa^-t. th& ^ Isro. trefetaeat, »i ^.^, «ff©otaa 
0Arml.a#itioa of 0f;e(tt Had i^oi-iuliiated ^aedilaat^ ^a* «* 
alj.«r foots Had ns^iocotoiifc fo*' the 1st S «l®y». Yle«» 
ici6 i a tar©8 or ory aat ter of %m t»t^^m&4 ylet&t »a-
6 ImbB «i« &oafc.«ir@4 to tUnt of tim ooatrote. «^94Jlla4', 
»aa yoa&is plaats ^affeieu mora a4e ^ tad fo^^stioa* 
itotjaar »3i"e, Ho^etarf i©ti.. affeotett »t t*ii& ^oiot^tx-a* 
t iO iS . 
FAi^ K^ 
149• j*&#»t.#iW'i. { i* K / «i*o. 3ffeor.j.. of Bxiok-jLLia »aioli» aa p8» 
tar ) (T i97a)5 97. 
Tlie pi«atfewro ti'eat«di wi th ao^ e»*» '^itti l a exp ohaal^r . 
fjaie GO^  was proa^ioed i a s i a e tii^ (4iftnAM»f for 50 odait®& ev 
every aey I s aoraiag lara* Ke&alt^ &h€f** %M% the effect 
30£ v « l « d froa ooos. to cosa, A« cospsr^d « i t n ooatroX. 
lo«0r ooaa. of .jOij, »er© foai* to lacr«&»a tiie bioaasa or 
f@e®tstl?e. p'ii"ts, bat Itfc Mc,a#i coao. «ao«5«a 4@or®s»« 
i a t M t t 2>A,o.'r.ssjfe# ijptaiLe of ai t rogea a©axeiito<sa uipto oo* 
r l a s fetaga, tuer© af t t r . I t a®oliaeC to the iiarteat at«-
ija. fH© role(5&@ of aitro69*i *«*? raeordtd frox- th» aarias 
©tags to tiia t3 art est «t8ge» 
i ^ « T^IXMIA C t ) - t c . 5^t:4dlS4* .;w t^# a®cliaalHa of laj^rioas 
dffacie of toa.1.0 af^mu oa crop pjaatsj. ©ffeat© of- jOc. oa 
tae pUotoe;^ffltatEie of r«:v® saa bui'lay. pros. Oroe. a l l . 
^c* j«f* iii,ii if^ej iii.ie. "^" """ *"' ^ 
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file ^tmto&;^ath@tiii ra ta Q£ £aB& e&a, l^ariajr sisrji;a41y 
deorssbeai *itli sa iad3fia#€tt ia 4)^ ;>c».iO# «Eid tiorefc-
laa of ei,po»iire, ir«i*|ilrati3a «xoedct@di p£iait0ii7atli«fe« 
fuunlsfli^ &loc ofi wheat witn ©|j«alai refereae© to i t t 
6Q|b ol* thd leaf arta 4©©traotl.3iS fey a)^, JC©&'Ai.t«<i 
6-fr^  yleid reao-cUoa iG »l^at taoa tu^ piaats gro-
wn ia ooatrol. fli« arop j i e i ^ ^er® aot »i4jaino«-
atly r«iaa09a &y £>Upiiar dio^iao on t i l l and «ioi««e 
50> Oi' i««f «•«« «•»§ vieibli* iajarea, 
i5i,., & ,^iAA*ja ( fii i') md oot*. ( *i M )• *.aa© priiiiaiiKirar 
raaalt ot @aii)liur dioxia« e^fsota otx pt&t&s'i^imBiu 
md yldia i a fiaid of *sroMii »h#8t, grftg*, mm.» 
Attsdi* j o i . 7&,v; i t?4j i e» -^ i# 
••III mil II • • • i . ^ M W I i « r '' 
fli3 ai^ft t«ria rifroot of ietiri»tt«4Jly «pfXi@4 iow 
ooco. of ^1^ ( a«3& imci o^^pplus ) o& iSdl pHotosyatifiai^iii 
li«»i« i a fi'iia growa »ii©«t ( T ci«&tiV4E I. ^ woro 
s t ^ i d s iit varicios &tn^es oi' aro^Ak* ( i ) ?D0t0fijr» 
ntli^sia iambite<2 m^ xnim^Jie^ at smM^i^ x#¥di of 
•4%pm ;ja^. (^) fHotoityat^iiit Oid aot iimltoit at 
•&55ppa liO^, Msii yleiti of o»op* <li^ aa« affsso&ad «ii 
i&t%^r £3.^ai3 a;^ a@42'« the pisatoayiit^ais was fail|P 
raoo»«r©a. 
iSv. BJU. i aiB ) m^ Qm\im ( » » « ) • iiai,^ ir^ *»fc;iaa of yi«l<i 
io ?y0 sra^e sjs,!:^©**©*! to iMi^ii'jir oiio c^ici®. tafcurg* &4i| 
i97»>| 47*9. ' 
iatafi atffloep&«r9 io ooatr^i. TiSis piaai.s -srowa i a poi-
lat©a oli-«wb#r %i»i-# f i t lb iy e»«il^r m& aMrotia* I t 
lisci %im 0^&a fD4aa tinat i* rt^aotion of 4%. i a sliart 
;iry of Ma tak®a pi80<9 la poil4t«d oiiai^r* OMorop* 
ayi l aim 3®* ?4«t>cals4 p'nd tael if ¥»ay jiiiotoeyatSi©-. 
«ia -rtss effected r«»Altiae i a h^m ory wt of the 
i&*, Go»*iii«a ( L -t ) et9« laof!»«&a4 yiai* iii« roash oorr-
ci^tioa of fi4lpiiar ^fioiaaoy ia £^^ i^ 'a&M eXfosed to 
aO^» Satare. a;43| Ag7J^ ; 47«-ao, 
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Hespoiii»& to eta^Mttl o^#fti&g of XQUA^- preme {ft{)«i&* 
%mi% ta r id ty ) at low aaao« «t m^h oonc. aji;>» soa^ 
iajoTf. ^0 i£0i'asfe# ia traa«piX'£<Uja* 2^ ^ &^K tlifit 
iaox'easa aoao, oi m^ siiow i i i j ^ ^ to r^e Si*AS* and 
etoaatai opeolag le Ei^«r IQ MisH^r oo&e, B4t tl%tr6 
ii» ao laoiraafee l a yr&ac»jpixaUdii»te«^lr«tloci i s 9 f r o -
ot@a sQm »liRt b4t tx-an&plratioa i# &o% )if£30t«4« 
QlSx IpydtS^aie (y)li4a f»r«a{i« i ) a^pQumiX to t low 
eoa»eatr«tloQ of ®iAipi:»if ai03d4@, 3, B»i?« .Boi* «i7,®t{ 
fUd i:iti.4i«Qae 9t n Xsi^ ooao, of :^g oa tii® ^owtli a&d 
»il|>atar £'t6ti4b of parftsoifil ryt ay«»»* % s *®® «xiii'J.« 
a@d i a a §^ i»tt-;M af &|;«<:i&Uj Adtigacid a^o« t^li oUasiidX'* 
'Sim cQit££iQit^ Oi bi:*itt£plxiftj.aa ^m i-@a.ia#a wJisii |>2^ 
^«l?9 0I^O«64 to :^;i^m 
T3h» SBAaS 
oa«' mil B^lph^iX- 4l3xlat, l a tUfe etaai*i/ier0» ^rtytOL'iitll-
i o ^ , $ygii | i»9r-i 184***6. 
i"« «3S|^ *^ <j4 tf»x fi l ir t , to ae etBo«f!Sii'e toatftlnlos 0g { • ^ ^ • ^ p p a ) or ^ 1 ^ I •?5*l,@op|»m^ E«ftpoiP« to «lf* 
^ r |4»i4.atfu^t VMldd ttltli %im z^mie f«mlg»te a^ 8«^ «3L» 
If fednt grass mci maual Hitd a^^aiie vurs oofit ii«iiftlt-
i?« to Ogi B#ifflR4^ » grtf t QM mst*in. ^ms9 mm% ir«ii»« 
taatf aatt p#i'«aal^til irjrd iP'tsiit lusa^iMik^i hhi& ^e i i« , 
aat reel ftt^eae '••f« lat«tatcil»to «%»* in thf^it i«#po<* 
a»e Og- e^ptoas ^1 Oa toaiiolt^ wajct, t^ploallyi l>i«-
«oMa@ 8{i4 fi^ar^gia of imt M ^ - ^ 03939|>t for pismto^ 
tad m4 aaoro&lf af iaaf hima^ t*»^ f'j|?t xiey plRsaeatei 
a t ipias i a rea f*^ feM«# »;^ fe tOAiaii-jp I'aeiiitti l a aot r -
os ls of t.ti© iff.?ai£&l ijositioa a t tij« iefffea* 
157. «aftAi. i i K ) 9to» Eff#at^ of ferliile m i s saotoi ©a 
piaosi a»tiv<a@ i , l a ©^ijo&lan aa iaviroQ^Bt»a Bi0» 
logy ( M'iXftffiir w"^®? ) { i0Va' ) } 0S-9f. 
iff«ot of ayaptiuu" dio^iae e©* M t.!i'S e,rof«ta of plautm 
satlfum I* Ttm m^ gsa of tliffareat coaei** »aii proAa-
004 lo»la«i tft® tap . ©"^ ieeiDer ttteip« liiia p i m t s »©?© pi* 
«©#«!• M ooatrol »«# 0ls^Pit!ia«^'4«ly ^aa. 
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TJse tixet (xestaMit mm given Ju»t after tim ^arial* 
aatiott or IHe fteede* ttefuirtiter tS99%mar, mm oX^m 
en at 15 dsye l&tei^vale. Tl» 43ir2d&tUons >» ne^ tc^ l* 
log e3r<i"tii eaa blooaae «»£e ree^ded at ei0ii eas^l-
aa i&terTal»<« Ttie effects ot if|> verled Croa aoao# 
to ooao, to effect tHa ?ea0ta1»le aoA reprodoiotlv® 
pajTta of tue pis&ts* Tim hia^T oosea of m^ &»» 
are harsifol* 
1&S« ;:a3:Ha ( H a )• sffeot of BAlphxi la pxeveatlfiis tlte 
oaourence of o^aoroala la paa» Agroa j« e^,^; 1970s 
7O0*U. 
Bemat of mi ai^ecmsat eotsi^arlaliig ni ooaf>rcl B alo* 
ronutri^t praparatloa, £ piK»apliete fertlllsdir^ air 
a^i.? 01- li. corJ&i&atloa '^ ifcii aafl »ii.a oat julphoP 
allowed that ooly 3 wee effeotlTe la praoutlo^ oooor* 
aaoe of eiaoro«ip9 
159. HXlL { a II I mi f!£)Mv^  i K B ) • 3:iifi«Maoe of leaf 
d#i.tr4etioa b| iiDo aad by elipploa oc | l 9 l4 of iUL-
ao. lij'irli^e $a «ifiiXfa are of t»o w^ -psa uowitt- tad 
oluofotlo* |2a i^ od«it3&loa la |l6l<^ uf tftltaifa a<&l»* 
Jected to R elri'Sl* .'iO^  fiisilt',aUau t»f Otte oiop la 
in 41r6i-t i»ri>^oxUoa so eii&i p«ti.'at*ii-iaat- of leaf ar» 
tfd «e£troy9«l. a^d t ^ reaaoij^ia la ylc»W 1« K»t a 
Ili«@€^  fv^aotld.! of the aosi^ es- of !«««€# marlcjea* 
iSie yelld leaf daatrnotloa oorvaii are mi oloaely 
ai^ l^ oraoii lou:% ^ a i 4 at 0^ leaf d##tr4ctloa» ^ ae* 
vaia ^fol iat ion ireat^aaat O1&XI6A ly lur.^atloa or 
tiy olipplog;* 
160» tlSSK i Kfiaaita ) aai H,*© t .. R ) • uodlryJac effeota 
of cattiural jpr^olpltatloo oa f^lpba* oioAldt ftudgated 
^tfilf*3, pl-xcu,, T£ eirapo.^ i'n oa i^nvlroiiiacat-ti Biology 
aXfai.fa iJifHAte <3*e3fo sxpo^ '^ a •:> Ot^ SS, c*5, i' «ld Bppai 
ijOa for 3j,4,^ aad 1 hr ra^j^^tivisi/, Ic oloeed plasty 
i s akniiitor aftd:-.r f is i4 ^oaiitilo-ia at tiw ie«6 of 48 
Hid fei (my&» Aitar asoii r\iml;iafci.aii a aatoral pra«lpl* 
tEtioc oecuisd fitiof wfiitih p\m% «nd eoU aaapiaa »#• 
ra tuolytsiaed 3*raa oa-jJi S'^ t^ of ^aJ^erliflaat, maea ohaos* 
e& ICi aolX leaa i;? %m pA^immiytti& ^^ r root oalla aa 
a result af «sriic*i <*iuiaaand kiarv»jjii.t.y v-tta re^jordii as* 
00 Ifi tlj» at^ seaoe of aa^ * foll.sr ju*iui;'. 
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Hi* Wmm i U i> } m^ HU, ( & & l* a«I«Uoa of ^ » ia tli« 
•taotpMr« to pHototyatHooit 004 rooplratioa of^^foiro. 
jt3d^ oaolv« foliair 4««tr(idtioix of aifoifa by • ^ ^ toals-
.«lioa ! • faUoMod bj « ftimx xt^iA &tmth of mit lo«v« 
••• stort foaleotloa «lth liie& ooao« of SOg ««« tmmt 
i^proMl«bi« M0i4fi% of Io«f dooUaetiott «i» ^o4ito«4 
deevotttft in |iioto«ya«lio«io dtiio to tHo foMigatioo of m^* 
AbooorptiM by soli i s too aiisHt to be d«torslood o&o^  
XirtieoUf. 
UJB, moMAS ( n i> ) ioA axix ( a t ) * Abooryiioa of aoXp-itir 
dioiido bjr Alfalfo mA i t« tolttloa to loaf i&imy • 
«iXpii(ir dioxl4a ftudftittlaiui oa ttw AifaXfa aai oo tHa 
^•14 of bariay a^a ooofirooA aifllXar A).f«Lf • pXata 
ata4iaa oa otiiar gjraliuiy AXfaXfa^  ottgar boata^ pida* 
toea, taiaotoaOf ira4 oXofor a&d txuoH;. dropa aaaia 
raXatloooldp bat«aaft fcba axloat of x^i^ iAitay^ U^ (lotioa i& yaiXd of JO^ faXfa aaA otnar sropa tea bo Xaaf 
iajorjr by aiUpntir 4loxl<la« 
umun &A 
Hs* TZtiOii!r ( B ? 1* Ota. sffaota of Xoa ooaoa« of oao&» 
and anXi&tir dioxlAa oo foXlaaot growtn aad yioX4 of 
'•^•^» 1* ^^au i^ oe. Hprt« aol. M,3| X9TX|ltf«n« 
tba radlab of* o^arry BaXXog aaa axpoaad to Sppba 
oxoaa aad/or ftppiai mg, f^ 40lura«/ ilt. for 9 flea. 
and ooa^arad «lt£^ oootroxa sroMft ia ohereoaX fiX* 
tared alr« Og «od /or m& aiftolfioa&tXjr radaoad 
tim pxaot drf <it«, laaf it» loot fraaaH and dry ifb 
oad root Xangili aad wldtH* tba affaota of tin wio^ 
iioationa of tm i saaaa advoooia aioapt for pXaad 
fraaH it» root, Xaeetii aod root*fraaH aod drjr i t , 
»li»ra tiia affaota wara aXgoifleaatXy Xaac t&ao add* 
factor tTtSTigWIi^ltf i i a i i fflMddlllf^^^***^"^ 
£5' 
Ud« umn ( X A ) and Btm^m ( i )• mX»iwt autritioa 
— it coatribiitaa to tJia atiaaaptibiXit; of tonato 
tobacco to mi, iiMarf. Ataoa, Mfiroa, if imi 
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m^mm m4 tM«i& flittl* §^m& at fsriA^ tiOi^ lttir 
t«4 «i%l • ^t^it^r Atg^ M df mg •ttt@«ftitelxitjr 
«d foiliir toinl t^ l^ iiii^  «|}«or9«l96 tx^sm ^tk III* 
lis* EAa ( T 4 I t&d ummmA (ii a )* f&utm9% of 
I . Aar# gog« i8,it W&i Ailae* •"*-* 
Qfowth of itn r«t«oa SMMIUI floato oaicatNid to th* 
oturi««ii oad HP*. ««s ooa#oi?o4 «itii i»iui of j^oato 
of m»t iii4«i«tf|.«l or««« 9£»r« mam ao »igi^.fiooiit 
diftoroao^ bot^ iooo %h» Hol^t of p»ti«4o otoara tlio 
2«ogili of tin liifiolit iSk fXm% of tiotn «••» 
166* m smam { h B ) olo* aooponoo of &y^tiA foflur 
«r««« to ^& foaiasHoa* i> Air* BOiiit»* eootgoi, iMW2£. i«,8s i 5 l^ soi^nr •^••*^« wYif flia 
iieoloa 9%mm oiiUias of 4 eioooo ««7» oj^ jpoood to 
%pa Mig fo? Ot^ fifV 07 iJl uro* io eootroUod m<m 
vliooMoiit oUttlort* fit fiiJo»ios footo^t nofo 
oigGifioiffitly io dtUimlas aro l^i reoioaeo «od fo* 
lior iolnrjri doaatjf^t dorotioa of troolMnt 9sA 
ialoroatioo bot«ooo fiooolipo m^ tm ot fuMao i^oa 
^67, aaiifr^ C ? a > i^ d ms^ aocic ( a a )• z«j<trf to 
ootillMiootora fofost tfoot bi^  JOg ftom iwiitoro* 
q.a.goyt> Ajgo, Yooiib Buxiotio. m?i x«$s$ 49« 
Iff oet of ^ t 0^  ^^ fotoit ttots of %m mtth.»«» 
otdrtt g«3# «•« tttidiod tei foiiod tHit i% j^ oOtood 
oliif tolsriot^ a^ arjEioao oo %M it^oo* se» o^ owo 
ito aooi; doa#roa» of foot oo iootoo of forlot tifo» 
«o m^ mm Olooolios or o^ofooio or Hmk opoto 
•TO foanft 00 tlie Xoofoo i t aooao i t ie effootod 
^3 Siii, ioaf fall of it i06t« 
iiif BSiiTi^ J C I ) «^ <' 8«iJii« i & I «^ iiitroto ro<^otioe 
in nii^r plaot«* nm%* thsMio^* mi id»9| 49»*di ,^ 
I G G 
Vilrio Ti^ CMJr «ft4 9timt iiltroe«ft o n ^ « eau lojar* 
Y«a«^«^oi^  «^  spoilt JiSpps ttioii iii4it7jr ht» hmtL OIK 
•tt7Vtt4 ooesAloataif OXOM to r««torl»ii a«jaae o' «&* 
fift&l« liUiiJi^ ^ ia«i)«4« to:«A Aire^ Uui aad ^O«A to 
tiroiiiii«& felotk spot* on tli» !••?•» of Hlfihtr fXaatf. 
dttvina 63ro«tjai o& tiio iiiMbiuoa of 6«« o&9ii«ae« o&d 
f Uiblk iom^o to lAAtoo bjr MQ^ jiifiyoa, goUii» ty^i 
lff©t »5-^« 
3lM of foot of 10^ Oil tHo i^^aroooo and goo oMnaoge 
of loftvoi of IMOE toooa fiir«»a nitii 41fX«roiit oeao* 
m^ eoiuraoo of iitrogoo «07o oxaniood. ifitroeM AIA* 
tiriUoo iaflaoflooi vititiio Aosioi^ o &o lo«voo ooA txio 
IfiikiUtifio of ^io«|A^lio»iit mfi rotj^o^ioa ttf &*a 
fpa IIO& • 1^ »«t« ooA tiJM ooiiiroo of MOg ti,ptalio »«• 
oloo tf foe to 4 by Klttogoa •nf^i.y Auriog f i iat 6to»tii« 
X&o onojrootoriatio of Md« oiioki «OJro aonoralljr ooao« 
iotaat witii t^o oforotios gX o fot^or df KOs Mala» 
ilotioa via» ifiUtto oad Kitirilo sodtiotioo* Ibo offooi 
of n^^ oa Xoofoo aojT do|ioa4 oa ehaogoa ia ioaf protioa. 
OAfS 
ITQ* miL i A 0 > W4 BiiiigiT i i & }* iiAtihitim of iippar* 
«Bt pliotoojFat^oio by altfogoa ozl4«o. Atflpt> gayUoa. 
4,41 1970S 541-48, ^ ' ^ 
ti» altrogoa o^ ddo iaiiiblto4 a^ p^araafi^ JaolooyatSiodia 
Of oato aa4 alfalfa at ooi». boloa Ukom voqtiiir«4 
to oatiao fialbie iajtirir, tliofto ai^ poamKi to t>t a t ^ jroa 13014 oofio. of tibmk% Q,§ppm t&i oodii polliitaat« 
m . tmQSX { Qt )» foUar abaoriitloa of aiyrogea 4ioxi4o* 
M*^ « l^«ala, 9aiY» of irtati* l94f | |>441« 
Hiti^ oi^ a 41031 lit 000 pjroa^ oo pAjrto toxie OAi4atloa pro* 
4ii«t« mltJi tuo foUar aUaotptioa aa4oir the lafla«aoo of 
u S S ' i d ^ i J f aJ i iS abaorptiaa »ar« obtolfflo4 *ltSi &a«i« 
^ i S . l i s f rS!**^ ^^^"^ •* «»-4t«^l ZtMat alio 
IGi 
f im <iia« to pAriodlo alir p#U(iiloa lofolo* liil«r«oU 00 eX ^•lal'oll aa4 i@o, pl^opoijiil* •?; i97? t 
tSMi offoot Of a ipo7lo4io tooroo of • ffO»*dOe aliP poXI« 
lit loo Oft %tm eroMtH of iabieUy ploo ( ?fa«to*l«r4« > 
»•• iofootlc^otivft Hoiiol incriMMiftt fifd»tli otftdiofe nero 
ooii4«i<i«t#4 «o 4«toxalao If oorstioUoo lalotoft botwooo 
•fldooioo X«f«lo of 0 ftdiuroo «ii4 rcdioi iooroatftft a^ o^nlii 
of Xi^loiljF piae. A&«ly<»Xo iadioated tiiooriUeol xo4tte« 
tloo la diaai«t«jr f^ontm witHoiil %k9 vioibXo io|«ry« 
X7&* umA0!S i ^ f ) • ^»^ of foots of foiOa^Uoa pXaot for 
oiiort 9oriodui «itji KO»« stngoe* foXXut* Xl,£s lty«; 
»f*Xo0, • 
ffitrolo 004 aitxito »oro fomo4 ia r'4»ie«to4 Xoovoo, 
foXXOMoO by 00 ioieaoiflod todiiotioo of tlioso ioa to 
oaeoalo ocd ooiao^ooidoy roo^xiifig la Ma^r fzotloa 
ooatoato of Xoovoo* th9 typ&t of Xoft?o» noro o^osnreOr (X) za «oot pXooto Xoaf aooirooio »«& oono^ Alqr ooldlfi* 
ooiioa of IHo tift»40o ot o roooXI of (&@ rooeUoa of 
m& ^i^h »ot«x {ii} xa iMftooaft «^&aaiiK& fonjid ooXy ia 
mootlaio aXi4tiaii»o» ooi* pboto«oxl4oUio prooooo oo* 
ofto4 to pXo^  «B is^oi^ iiKit roXoy ia %^ fooaaoot Xootoo 
of ooiai Xo^ oalooraX N0« iadiioo4 • o^eolax typo of la* 
X74, %xtim ( 0 8 } aa4 tgmn i t S )• s^froaidoa of pXat 
g?ci»t& 1»j vOji* fXoat g^oioX# 4it ^m{ Xa£»9ft* 
ViootXao eXtitXaaoa oad pioto booa ooodXia@o ooYo ox^o* 
««4 far oiiert ooriodo I | ioyo or Xooo > to M|^ oooo* 
*f ff0£ I i«XXJIo«9& m/tr to ooiBf oro tao rooiiXtioB Xo» 
of toooioao iiita osoao 4mfl^ e pjro4tieoa ot ooooo« igt 
:J:^A'^ Xo Q;.30 ..m{ .^/ i-a'^.Mth04&!l tOO OlEOO jkiloXoXOiXOOi. 
ago Xoaf tXowAo ooa 4aaa(|o4 by bot^ i to2U.oootO| aofta^ a 
by iOj^  «»ao (laUii tliat oaooed by o^oo* fliooo oA o^oa* 
roo OOV1004 oXgaifioaat eroot^ o i^^ proooloa iooroaoo ia 
^rooa ooXor a&4 diotortioa of Xoavoo* 
16^ 
gstloa end mirdiaft •» iHt ^Q»t£i §f mx9m sotslMa* 
6«tl9a tr«jts^i««9 f alibi f i i f i t* «i«r« |groiti«i«ft if am 
«9iftl;«* f IM fl«att» ^m 16 • aQi^ Biil Mii«» tmiMSk ae<* 
|tri§9itloii alfen «fUt •f«r7 t»9 ii««iiL« &lam^t U t U # 
tfft77 $ «? i naekt fTdd^ti t»]?|r •9t»fe effdot m gro* 
f 0 and lOn Ota ia|iif« vt&atelida i l ibooi tSffm* TSit 
B]^%» Oft tiM aft«ft0* |fii7i« «6id vapor n oHieir l i t r * 
ogdfi oxides pj^ditat im stjo&sf&tr* and atti««d a l9 l of 
dasiftp id flaa%« Mir p^iMtai *i%k paria lO«d <»ofie» 
or m md HOn sii^fidaaiJLjr jr«dii&«d tiia arata of ^rcwlli 
of tOGiato aaadUdga* Qjre»tlk ia var^ r sjyoAi add »M»tt eoaa* 
ia fttTf Mis& tua sroiitli of %mm%9 aaadUiiga aptta aad 
pXaat iM aiilijr«].|r daaaga Mf liaaa %»o axldds of filt* 
7^«a» timtm la Utiga loltiiry of taaatalioa n s^aal 
loaes* 
i?7« Qj^ aoi i f M I and imsmm^ 1 1 4 )# laM^iuoa of 
am p^eoa^snaala latoaato la alif polltittd «ltlt ffO 
90«d; gata» radiiaad sat f notoaistliaala to asppvoidUia* 
fml$ ttm aaai« aztaat fxoA a a«ao J«ta of lS»&i Id 
thM ooatJroXa to $*m Is 90 parta io«^ io add i«dd 
la SO parts* le«4 MOg fter« ««• ao atldaoaa of ms 
leta^adtiod baitaaa flia S poU«tt«ot« but t ialr aft* 
•eta «»:^ oaarlj addltlva O T ^ pavta of t l ^ oo£»« 
foBid ta«t«d« fosato dppa«ra to lia aora aasaltlta 
to tiia prasaaoa 9f i omdta la ataoapHgra tHat 
ots«r aptelas. 
f ^ i t § * oMtm-m 
17e« fiOiHt^ai C a g I ato« sffoeta «^  satal orai^aa to 
alttoioa dio34dfl* Ataoa« ^miXQ&m t,€t lW9Qt ^^* 
^5* 
163 
oo.ft • 1*0 ffisft df V0|. far s& itjrt d«ii»ed • • • • * 
t« 4«foU«Uoii mm Uftf onioiroail*. ip(^ o«oir« iff 
%&9 t7««t of 0»S9pplui «aai IdHttJr i«Y«is o«&K«d ia-
orea«#a l«at drop lad r«d«ift#d £ralkt yiold, At pr» 
•s«at i t ttette <4iiU)L«l.7 t&«t ota^opiuizio ooAse of 
oxi4«a of lfitrog«ii i j i tlit i«»l ajp»« oa e«i»iag in* jorjr to oitriis, 
MXfEi^ s * mmtmm • si£tf«riiL 
i79» mmm&mtm { % u sffoot of foai«r Bptt^B oo tn* 
l««f <a«toinr of fexiaitl ( i.aiOoafioa* ui ggMM,* 
mu t , 4 ; i » f i ; 4i8-f4f 
t»«7o Ifpifoa • • • iixiiyai 49 4«jr0 «^ t^or piooiioft* f»> 
• X««f tMolui@*« 404 f otioi* tM0)cac«» ifiero«««4 n i -
tl i tiio i&ofo«se4 4ooiieft of lortiXisos ooii witli ooiH 
ff tUrotiiSh (HH4k i(l4 • ^ • 7 * ^i» p4tioi« ««• o9ii«i4or* 
t ^ i j opoiioa OQI t&e •pi4«ir«io rmptiiXmA^ fiii« » • • 
frobiir 4a« to «i«iiaiai«tioa of fXi&t ititxitoto* 
iea> MIFFS c i^  S M a ^ Od^fOEfE C I # *^ f astc^o off t o . 
tins tli» toatioitf of iiitjrio jsitrogoa to ioiawto* yloo* 
3oU. Si^,«,i i»tO| 4$?*44« "^"^ 
fjit offoot of j i i t r i to nitto^oft 00 atitri«at obooirp i^oo 
•04 oreaaie «ei4 oootoato of TOooto { icy otoiit} ftvo* 
«& ia »%«o4 mutiUfo »oro •tia4io4, (^ iX iio«4«id«>280pfa 
fiit£it« i }» X40Y«««ioft tlio oos§* of f t i tr i i« i 4«0Jro«M 
4ry aottor jioXO, totoX aoiiiitjf, t&o oono* of |i«f* •&4 
% toaoto flaato •a4 iaeir«M« tHo onxoroaift of Xo«f«« 
004 turn M.aftifioatioo of foota* 
mmmm iimumg • fhMt^ • nmm's 
i6<i. K4^a ( TliOAta a }• lialioa aaaaitivit i of m* 8<iXX fOJcry 
Bot, eXal>, X t n i U^&i ioa-4. — - * « - . * 
By4roiiaa fXtiori4o ^poara to lia a ^^y toxio ^m» to oaf* 
t«ia fX«Qta bat a i^ali Xa«a toasia to otluura aa4 foaraga alw 
ieli liM akaoi'toa4 a aoaai4airiri»Xa aaioitat of fXaoziiia aajr 
oi»iea fXaorooia* a^aaaao Xiit«»i»a o«a abaojrb Xtraa aaondk 
of fXouriUia »iti i mat ivi4aot io^tt^'n PXoaxiaa ia aiiioria4 
ovar tilt wnoXa Xaaf aiurfaoa* lialiaoa ia aXio taz'y a«iiait-
iv t to i r « aQ4 i t 9m»9 Xot of 4aBaea 4 offaat oa tHa 
gro«tii of tua xio^oo* fXoarioa aoeponoia «ia tmf tosEio 
to ipXaota* 
1G4 
mmoam snamaB • UAT&S 
IB&, miMMQ ( E A } and mms { X> f }* l&«toloei««2. r«»poas«« 
of toai» plaat Xattea to s|tiorg«a fXourida aatf •olplutr AU 
0X149 W4 fta^or <liOXl<l«« Aau J* BOt* 4&| 10561 755^^0• 
0%»eyv«4 tJaiat ooIl«p»«4 %it«ii»» ol ftpo&gy aat^p^lX a&6 
•plderait «• arfeofced toy tXo(iri4« aod aalpliaf dlozida* 
^ttifiuir dioxiao oxldttloix ir«t«s am not b« «j^l«ift«d «o« 
ialjr OQ tli« htibiA or tliosa ^ g artosUoQ on flaat loafoo* 
A •yatosaUo •vaintloo of km»ti ^ao@oa»oao dOg aod Bf* 
BSMIS 
id2>* f JU3K (MB > • iff aot* of iifdrogoo fioirid* on toooa r«p« 
FJro^ aay of tlie»« plaota and of ooatrollod pXaftIa «ara 
erovn in a «i««a aftaoaf^ or to dataxaloa If aa^aqiaaa-
tl7 a^aaratloa a«ra affaotad by ByAroeaft flori4a» vo 
affaot of ar. traataattt of tiM plaata »ara foaad §HO«> 
oa t^a ptoeaojr of tba pXaota i^ roan at 0«Sa«i6* V^ «^ 
Tim 11 i^fiarauoa of proftaop of tiia otmav B7* Uaatad 
plaata «ara lasa ln^ovia t2ia& ooatroi plMta, f so&aay, 
•a aiioao by lat#7 asari^ aoaa asallaf prlsary laataa aod 
aioa«r ataan ^oatii. 
GEOf i • mms om&mu 
idi* fixtMaoGX ( A i ) at9« sffaota of sii^ogM floiudda fiw 
M.gatloa oa alfalfa aa6 oroiiasrd ipraaa* goatrlb, Boyaa* 
Tlioapaoa iaatltttt»« 84,14| l f f l | a«3^i« ' 
jfcatea tuat Msb doaasaa of MM ^bioh aadiioad foUar aar* 
Idoeb Ai^  oot raduoa tMa ylald of orooa* Frcaii or dry wt. 
laorea»«d« ixpoeora to 8f of X m f/a'i «<» t ooataat of 
alfalfa tod oreliard grasa looraaaad £«4ppa aad Ippa T%B» 
pactlfaly, Btit y ooao* la alfalfa daofaaaad to dO)( aftar 
ftvaieatloa l»a. alta la 8»2i daya* 
X35» HASLSjai ( i) 0 i • XafIttaaca of aloaval aiAtrltloa oo tlia a«9-QoptlblUty of toaato plaata to gydxosao fXotirlda* layigpa, 
iPlt faoJiaaX^ 5 , i l | 19^9} iJBOl-Od. « _ — 
la m daflolaot plaata Sf axpoa^a raaoitad ia tjia rad«otlo« 
la ds-y $%. of both toft aod lioota aad aa laaraaea la tixa aue* 
aaptlblllty of aa daflolaaoy ayi^toi^ oa brlaJaX Xaafas* fo« 
Xlar aooaatilatloa of flourldo ««« ai^ pz>«aaad* x defloleat p* 
laat ifaapoad to taa aiq^ oaora of Sf laoraaaa la f aaottataati* 
m aad aaofosla oa ^lolal laavaa* 
1G5 
pleats of •«f«7aX iia«« • • t * ea$o««d to fasi«d ooao* df 
gftt £0s mia ^•riod iajurjr oa •i;po»«d f i« i ts • « • •¥«!{»» 
taat«d £4 lur«« aft«f doM^ltlioa 9f •aLp«imre« fli« «•!«• 
(1) Aster C^^ l «^^ fXo««z ( i i l ) aosaos ^ ( i f ) x«ri«» 
goia Aasjriom (vi i!«7isol.d ft«ao& ( f i ) nvistiiriuMft ( t i l ) 
i0# JLftVil »•« Q«i«84 bjr ^ ala tJi^stirs to ft»9 •ii4 d,7 
id7, D^a i^iM ( 1 a } flan mmf { i >• moiaosin of €mm» 
otttMa j^r »tl« to plants* Bloi* mm l l y a l U * d . i i 
i««fJ aot- is, — 
fxj^s- ifjplloatioii of loMo aiibatjrata to agi^iotiXttira 
aaa fofaat fia&ta alionod tiiat tiia oHloiriitt lovtX la 
tHi f l a i l s l&e»«a»a& to ^0 t la i t^ t l » nottiai faitM 
oos^arai vitii mi ooiio* i a tlia iataaUgatad* IMa 4ap* 
aodaat o& doratioa of ia^r^trnv araa« i f faot aA4 mt 
eoao« •atairalQatiOQ of oiuori^a l a daaaga f aria on 
tHa flaota ara {ur^aaAtad* 
188« ^ j i E i i ^ { 0 a I «&d LmmBM i n s» U K^i^ 4ataraliia* 
tioss of oliXori4o oontaota of vasafatioii for Miaaaaaaat 
of air poxixitioi iajt^rf from Mardi^ eao «IUy»ri4a« g^artji* 
gatlM&lagjr. i i , * ! l f fS | •^f* t». * * * ^ 
^ 4ajra old tomato flamta «ai xoolad a^ttiasa of olirr»* 
aotiiamaiia vara asi^aad to B3I.S saa at aomaa of s»ie 
ppm for 1*5 ^a« raXatifa Mamadit^  of ai^ pootiia aftfiroii* 
aaiit «aa aaliitaload t»at»aa& |& and 7 ^ aad a Hi^ ibt i r r -
adiaaoa of S*t x i@d er^t/am^ /aa» nao firofidad* iatar 
axl^aata of oiaaatatad plMta Uaaoyaa »ara tlpatad »itl i 
o^oxodomitar* Qh ooAtaota laaraaaad in a l l liloTa 
sronod porta io aoi^ariaoa to eoatroi plaata. Sraataat 
lAoraaaa lo toafito oatiirad la tbooe la«faa »iil«li ««ra 
aol f i iU^ aatora* Midrogia ilodrida oai^adra itt tHa 
rad^tios ift dry i t * of h&%h gaaoo i a o i i M i a tHa 
•naoaptiUlitf of ftloarida dafaiu»f a^^ilAa os vii@a« 
tal^la loji ir l ia 
166 
mumwn • finrfs 
Oft tiM p^to»^tli««ls r9»fir«tioa «id «««*r Mdgtt of 
i^i&mi^ oi««ra8«a« Ai|gw» Bot« 5©{ l/&% l9f$t *«^d* 
tofldlgA, of s* oi«rooo« «it& XoM Vtf^sma Sdl^Mdo ^ 
^•flS/ii^ } Hod &Q iafiiitaooy ao ooosooiOt so ofto* 
oto oa pHolooyntlioAio otofi tat jLoog tiao* fmieo* 
with i*^ i%*/all ddOilno ia fHotoofatHoiio ao«Mr« 
• a * i n i o n 90m* o f aO« JTOij^l^oUOH lHOYOtMA i||% 
ioUr oa iluiro » M « Aoolino iiitli a loiigof 4iif • ! • 
ion and lilsli@r ooao* of $•*• HHIO Jra^piratioa waa 
laaa saaaitlfa th%a fiiotda^^ltaaia* 
aKc^ a^  • SEiPS 
totoxioi%7 Of »smit oofli^ oftiata of iodaatrioi air po« 
Bl^rogaa a«apm.da «a4 mafmmiB gait Had oagaliva 
affeota o i garadaatioft of aaada srot& aad dofal* 
opaaftt of raolali aaaftXiHi <^^ '^o^ ^ ^ aativlty of 
oataiaiia* H7<^oeaa atiXiMda IMO gfaat<^ ptiyioto* 
xloi i?. fHa j^aviotia traafeaent of M99^ « i t i i aol* 
atloo iftoraai^ ad tim fiotiolabljr «&a saalataoNi of 
pXteta a^aloat t&$aa gaaaa* 
i 9 i * m^A^ c A 2 I and li^iUS i I P }. ailpHlda liibdH* 
Uoa Of oxidaaaa la riee roota« piiylopitiaioi^y, i t » 
iavaia of HsrdrogM aitli^lilda pratalaol i o ip i i ia i«a ( 9SA) rioa flaiaa diirifis tiM liaadlas fl«»Hfi6 i l * 
aga ««ra tosda to rloa aaadittil* ifi vi t ixo, i laa 
daadiasa aHowad sl^i f ioaot ioiiibitioii of v a ^ i * of 
JMoa roo^a frattaatad «i t i i rloa 70o«e »it l i^^ogaa 
atajpHida at Xavala m lem Q^Qf »0»l m/«^* Bf aatie 
i&MHUofi of tim aaUtit iea of iba satallo aasf-
aaa ( ajriooHrofiaeaildaaat oalalaaa pajroxldaaa. aa* 
oorliia aoid ozida«« add jpolfi^attol oxldaaa} £a fo-
o«a of Hjrdrogad aiapHlda ^atfaatad vioa aaadXloga 
«aa alao aHowa* flkaaa all afftoia of liydroaaa «t* 
Xflilda» oati««» aav«ral diaaaoat to rloo aad «aa«&lt la 
i a fad^atioa of snoaa l ia id* 
I 9 i , mm ( ; I ) aad a}BB/^»6^ C M ) . m^i%9 oa g»sla* 
jiuri to irloa f l i^ ta* A^» ^••»f» ^t^t ^^^1 £i«S4« 
fim f iald of gralaa aad t^ t^raa tod tkn ^J^dtidtloa of 
baiurlias f l l tara wara daoratiad* Tiia lainyrad f l f i i ta 
Spaaxad ta mm laai^ aaaad a^M^eptlHlitir to Imh mi^ iiOB porliis laaf aj^t di«a««a« lAotlsg 4^ of aar* jte^a aad davalofaaat of X^aolc ipott oa tHa a^alaa 
"Hfi^m alto aolad* 
16' 
19^* B09HBi7 { i A ) •U^ ttt*9% of QOg OH fl^raliitlioii of 
1% Aisowgft that JsdgiUk oood. of iO£ otimlotod iqr ooUol 
axemth sad ia2kll»i%o& entiooardo o^r«» foraotioA* t^too 
c^««7fatioQ« pfoa^tod «a aittaiGiaUoa of tia« •ff«ot of 
0Q£ oa oiaanydo tpora garal&otioG l a ooiX* fim UlaHor 
oooo* of COg opiilft • otljaalotloa of e«iralaatio&» Voi» 
•tfttivs gravtii of fiisariua i» t t ln i lM^d ^f « 00& offlrl-
oiittd tlaoopbort. 
tZAifm* 
9^4U HsiMiO£S ( A J ) iAd mfmM { u B }» ikfprateoo for a0t« 
•jmiaiag tiks ti^Aorptioa of COg ot^ kf JL««foo tui4i^ aolitf* 
4lt&oaei^ 4«(«r&iaoUoa of Oog ooooo i& ttm MMopliorc 
la a«ido« 7aaair«4. a aaaaitiva oolorioatrio aat^d 
Ivia baaa «iaal to ootiiii tHa Qt&attlUaa of t l i l t polJUit* 
aai* THe ^sorpUoa of 30% hf ia«t«a o«iaa4 varloaa 
tjrpaa of iai4Xif aoA 4asiage tiia f Xaa^a. 
»&• W & E B U ( S K }• aora iaaf paos|lioaaoXp|9ataft« o«rt>9. 
Z7^oea iaMblUoa of i4C0& fixaUoa hf mar " *A^ 
aotifatio& by al«iaoaa»6«9boapaa«a, Aroa» iloofaam* BlO. |a2». I 8« , i j l i f f } 3io-«5, ~ - — M = * ^ 
SiiXp^to lotkf %h9 &7dratt4 fro& of m* wfiioa la aa aUr 
poXiAtaot, «aa an ioliltillor of pkoapMaaoXpiviifata oa« 
rboxylaai (3) iao Xatt4 from oora l^mti^ fiia inhi t iW 
ioa mm f a r t i a l ataa la ta« praMoM of axoata d«^» i | 
lalill)lt«4 tiia aatfas oeiv^tltltaljr *i%h raapaot fo mr^ 
fiia lahibiiloa aaa to ao^ ««at raUatad by 0«^p* 
l9ft* lE^j^»ii ( M } aad HAiHii { I If )« Orowta xaapoaaaa of 
Plato lieaa aad alfalfa to anb latHal flori4a ooaoaat-^  
KJMa plaata «ara f\i«lftatea aita f loarltai ftrs»ta «aa aoo* 
alarat^d aad lataraoda 4af« naa ooaaplooiftalf oroatar ta<» 
aa l a ooatrol |laata« fraaa iNeid dry plaata i ta * iara po* 
a l t l f t l y aoxralatai »l%a laoraaalai flourlOa aoataat^ of 
lua Xaafaa. FXooriaa aofi&t tiaaa atlanlataa aroviii of 8X#aX 
faXfopXaata iiat raaoXt vara ooaalataat aa4 ao aiat lat le* 
al ly algalfloaat raXatloa exlatad bataaea foXlit fXoariaa 
«aa oaXy $s$ tliat taa oaalroXpXaata 4aaplta tha ^aaaoa 
of aay oateioala or aaoroala. 
ica 
gmmwi * mkimimm 
!I2? S5^ «sfi«»x«^ x»* ltMy> i&mh mtii Mmt* ^^ »*J 
tt&8« f •« 5«o« o; 9»d ?/tt^ f9ir f dar» emmm t^Ximf JUi-> 
JOTf aid r acoiimiallds f«aii»i«4 niiitt «&» 6«fi9itAi px* 
w i t ftfi adi« i i^ft l t l f** ^(Sflmatmit mith f ^ 9 K » tli«t 
i t ««ti««i> « l9t &t d«aag« $# «rdf ai&d •sridtatoft i» vt* 
At |^t*#iit la aljr teto««i«« M i t l f a l l c^rioyiXltiS* i« vei-f j»t0!i tcatiUts %Q timjeU^t z% 9 mm* X^ v«ry Idgh %ikea 
1« o«iis«» foUtr injtirjri 
19d» aoUi^ i 3 f ) • BioidaiQti %ttm% &t flOitri<ld Oil fimtft^ 
fX0iiyi4g Qft«g»^  B«;^ « ^tif Ati»| l j^*i©, 
floii7d»iXla«t^^ fia*u«%«» Into |&aii^$ Aor« r^idiir lUfta 
%mXm» GtlMt f l o r i d * 99(^o«uii»» siologloAl t&ltaimcst 
thm m^mailmtim 9t fl#«ri4««jriditrofeor«t« % X«t« «<»3i49 
199. £BALpf \ %ntm \ m^ mmmsm \ fi ixi)* jpMssivts of 
Hr&i«lil# ^ , 4 j i 9 i« | i^»» 
aldat 49 aot «iif i«a im ««i§tatt«liai tiia «a<iait«l 
eoaaaoUaQi ^t«aaft pimt tkmm% AS^ fXo«irida «iii|«a«. 
i^a« 
@00« MC oir^i i B«ll)af«« © } m^m»mu ( i f f ) • Satal^oxio 
goXlittt i,^f i 9 n | i#9«'?4, 
l»«a«riba« tlial rtaiaXt t f atiKliaa m (He atfa^t of jpo* 
iXi4li«at on i£i41fiiaaX «iitj«i«a ievitro, iaoXatad flaa* 
ta latafaaOlataa i& l o ^ a l a d fianta^ of raapU^atidii 
la plaata m p^aioXielaal |td«a»«aa %mh at flkotoajr* 
Atiiaaia aJ^at i «o aiodalftiaTla £i0»ifidaa ara 4iao«&8* 
ml* im% i S f M < ^ XXUJI ( a t ) * i f laot at tl^)«rida d& 
f&^ajp&oftlttadmtaaa ^u m firai^lia«fiarirXaaa aai m fCI 
fraai^iia<-« ?iaa« fjroa MiHair flaiiia* fXaBi»«3gMo* Sff 
5| X9i£| ailJl* • 
IGfi 
tet f fdU l>f «8 toiii »«• $A MMiaiHv* ta fl«irid« 
tife^licai iufgLmt i««f<i«« l l l l U ^ * i f f ^ i ^ l iO$»OIW 
09^9 %h^t %lm leihimm §t tl&ml^ ialuvr m tli« 
9««l^iiar 9^ i i i ^ « « &3P«iE ip»a M ••tiJAflti Hy i l l* 
liM of 9i/oi 71^49 • « • aioi^lt^ la aataai «ai iajijaroa 
laavna of felfidfttta #ti«atai« i.« aad sHaaafoAliui tmfk 
ia L* iiiataaaaa ralia *9t9 alMiftffad ia 4aaaiad ^ainratt 
iadiaatiaa a talntlfa iaaj?aaaa ia iafattiaaa af ilia 
af iHa fafti^a M|a|iaia iaiiP<9'* I^ ««• t^t# io iotel^ 
Milaa of slaaaliraiaf piaii^if fvlaaif laXf af iJia aA» 
wm^ aaatolaa* 
wm%m mmm 
£03* idEni ( a n } ifti iiiQEii { f h Mtimt af ti.ffar«ii «oii«« 
ef flaa;riaa aa WBm eaaiaai of alHatOflifll a aa4 lb la po» 
flar iaataa^ |af« i^ fag^ falHe3>« # , i | itfft} §?«§«« 
tim aoaaaaifaliam of aHlova a aa4 h msA flaoriaa i&m 
in paflar Xaataa aaaaitya4 tagalasif* ^la aoaaaaUrail* 
aa af iiarai^yU ftaetaaaai ^f ^ #a%«raA ia |a i a* 
ffa«ia4 af ite iaataa* 
vmmM mmmmiQA 
mu Qm&m l aUi>^ia } mi, BI.J»3 ( fi^laaa i^a ^ 2i»ritta* 
aaa af rlaaxiia aa fiaiafia JBorgfaaaiiaa aad liifaafoaia |ii|raa4aa» Sifta#iai« iO^if i ^ t | •«r*8{^« 
lirdsrai^ a fiaaJriia ii>faara ia ba a tasrir ioHa gaa ia 
a#^iais flaftia &ai iRiid& Xa*a iaa^a ia aiHafa* uiae* 
tMia ina 41asaaaia mA affaaia af floatlda ialarir $ 
graaa ajriqpiaaa UKa iliaaa alxaaaf aaaialaa^ aMali 
ilMjr a4mai4af aaad la ia aaa^taai &ir alMttiaal. %%»m 
ia fas flaatiaa* f ^ aaaaaalaiiaa af flatsriaa aad 
iaa aiiaadaai iajisrf ai ilta i i f af %2,aaa at ilia aa 
itia fiarsia af ilia iaaf la $wt^iiklf ^m j ^ a a l f i ^ f 
ia f lam l^aa ^ao£|a4 ata^ t i t ^mh laaf aurf aaa 
ia i iaaa itaaaxaaaiaS i ^ a ^ tsm f aaatilar a^aiaa 
ia i%9#a aJc|rasilil«a« 
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&B, fAU«r A99W&tAM df •iffilUlft* l«i»iiitU.« •f«*B«l»r mil* 
•9f#r« aisr#ai* { f»U«r } Airit^ ft»pee«lioji« f I& soil 
i t «««•£ ««ijie4 ii«9to«i* 4^riiii r#otias« mo $lm% «»• 
0«lft IPS «f i^ett*^ lli« «dJU«tidiift« 
| |«at ^mm^* iumpim* 9mMtm mw* s,i»f iiHroi im^ 
9l»mti4tt « 4 a»a •fttsi mmm •••& i& tjw foUtitt^ i s* 
eitf hy m^* 9lmai49 wm» Ift ^tdldiiii t«sft«i tMom 
^•4* d«f$ m& thorn ^ mg ^#fi #»?f«^#l3^ fHi #r#«* 
lioa* t^imif ( H f ^ iBi fii© ( III It lfr««ii> ot il&mi4m $mi]mim m^ d^dttpi^U «ft4 i^ttilMi jM»«i4»liiii«aX 
t«Ji sioiQ^ ( H«t««if«r l i p ? I ( l9f& i§ »f• 
ai.«4i9jyii «r« Y#rr MnaitJlift to hfix&mo. tlmtlH* 
Maom tlie v«ri9iUi ^ r p0ll.iit«it« «ffc®l46|^  fl«ii^*i ^ ^ 
Mf hm ^m%j» H«fi OIM of tiMi ntf •t*tff4iidot«*fii» 
f l«it» ««r« txiiiMd 19 IdffiHi gtiooiii ifdroiiB i 
la • oloto4 ^ljr*l&iiifte ^ttii&«7 of l»® ooptoitf «f|i» 
foal&fttioii «•• dom £of two ioiifi 4i4ijr ^o^ooft ? 
•ad 9 tt«ab tox « ft»io4 of ?$ i«jri firoB eot« i^ oo*. 
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plmt wi»m mmm0§ II »•» Um^ %m% eblmopi^ii t 
. - • ' ' ' • ' • 
flui f« a^fiitudi* iii f i«ir i i«l«t ii«l«r d«i««i iiMfO i^r t@ 
tli« I t t f Ufa a»^  ««l.i M td tii« anstts toi fertett 9X 
jl(»ii«3r» ««i't fl.in«4 »l$& %h9U hmlB in tli« nmuf^ i n 
«11 ««M« &^ f #@»at*&t of ie« lw@ I9%t UpB mm m»h 
fa.d-*iriaat$4>«%€ar« ' 
iimmm 
Hie £i9ii]riil«%«d l««v«» df «%t« fJLoKerft 09aiala«4 ^ t o 6 
•n i n sift fi9a*iii^«4 B&sUm of i«tfl«i« 
mm Bim 0^m%h mA ptmmtimf m^M^eim i^^^ ^ ^«* 
f i td fsro^ oeii •XigHt Hf Idltr^* »iili ^Bm §lm$B aiisdi^ 
f*4 fX^ifid* «t 4i£r«««&l tai»»« mXg&iXar lnj^jr mm 
pg&&m0^ i& hmm fXasts ift XQ«ftX$ tijri «t tSffa* fXd» 
ttfiiO i C l ^ f Ulldll lUft mm>t of X pll06pl»iM«i, iA4 9«X0* 
m}mt^^0 tli« fi^tiirito His toiifXiti^ is^m llui toiiitidii or fr 
3& t«ir«lA^iod of ot|f •oi40« M •fs^ooliiai ofi itfviro* 
asdiitaX sioXogjr ( vnsoffas^ i i^w) ( X9fi 1$ i4* 
1 ( <^ 
orof Medt was dl)««rt«4 la t ^ |r«MiiUiftf»«<^lftii» 
tioa* mo ••««« •Jiowid ltii>««j»lfl i«&oa«« of f i t 
i^to io pB« oond* Xtt 6«ft«3r«l 100*000 pftt do0«« of 
K • f ttolt woro fOi&4l toxlo fot «lio«t i frUi imi 
•oftUv^i Bsrioy (soirdoiia ftO^oro^ QOf&|2iio«4Mgro} 
mA \9ambii onodo* tBm »oo4o of itfioot «aA eom fl»xmi*«%« 
Aoto tJM^ o iOO pj^ m tomio dooeo » ^ U oU ioodo of 
boriojr MiA toaato o^vod lo^&ol off oat oa S50 oaA 
€00 40000* 
tis» 4fi^ aiB& ( fi ) • I^«i4y of «lio offofti of fiooriie oi&o* 
loUooo ^ float* t k offooto of oo4itis fxeoriao oo 
pnyoioxoayool jprooooooo of Xootoo of TvitiotM fojb* 
eofo B« aaoX|ti« SototAliiotloo of flottriao la plA* 
A ooidtion of ixlo«& M l « f oonooi vifid bloooMog 
of IDo ^10ti pofto of T«fiaa«ro» Aflor ft doyo on* 
loropiijrXl <io37adi«io& ohooo 4«io to ontoi^  looo* |io« 
tttooiio@o froci ffiltooiioo^io ood ouotopioot aro H * 
o«to4 ooi urioiOodv ftoopifotioo la&lifc4to4« Ofootfti 
iod iliotoojratiioolo to4<too4 OVOA olioa iottov %m •o* 
«oo« i OoiO«atr«tidoo> viiiloli ootiotd ao tioi^a* 
0 ( ^ 
i l 4 . laoafi i JIM ) aad dorjfoo ( 7 I- }• n o v r i ^ offooto 
oa oiiiorodloot tutro ottaottif o of |ioi« oou* d9«v% 9^Y^ $ &6r*44* 
Flosto of molxo woro otiltif «to4 noAer M ot«BOplioro 
of ooatolaiag mi^^ of aydfoflottflo oold* flio OIK 
loroflost «oro tlio fitot otrttotairo offooto4« float* 
i4o la4iieo4 a 4o VOMO4 ia eiaorfl|>iaot Xoesllu 
lOOf 
^S* CHUfa ( c i ) • iffoot of fJ.oari4o oa n^oooawo «ft4 
fi]»oattttioa*o f«o» eora foot, goft»f#Blooltoo* 48t4i 
l%n\ 4S0*S4. 
7lOttri4o Ia4yi034 Vsm roOiiiotloa of tll»doaiat ooatoato 
ia «Moii a Ocoroaao ia poiyoot&e iofaJbiao oeooi|poir«4 
%il «a iaoroaoo ao« aod •oao» of aoaoooao»»aa4 oai^ a 
m l to ooatUaB4» fionrido iaor««iio4 t&o opoolfio aot4?lt 
i f l ty of £t*fr*A«f irotoobly altli ril^ eaoBal srotola* 
f iPiSASLi * 'Sf^UUSO 
j^4« UMihiM { & 0 I dto, iff#«t» of oiuraalo •^po»ar« to S«»* 
•o«i» fio«i7ld« on yl^ld ^ £1«14 evomi ^vaa aad toatto 
fittiit. jr» A»i» ^o» attfiuo* aci« ios,ai it??s «»7*»». 
f i « ld of fXot* 9t b««fi acA foacte «(ir» c^potod for 4S 
iiQu 99 d«y» to oiir «ocit«lQif!^ Sf «t • ffioaa ooao* of«6 
fifi l» .5 eoiis)«fi»oa ^ofoiaod timt %ima « • • AO offACt 
of Hi fi%ot«tf« oa &B&»%h or fruity ia tomato «Ml« in 
^ • a M ««ai • • fro»& moeo of starkototlo podo «eir« r* 
•(l40«d by JK5$|» 
iii7« tmi^mn ( a a j * i f foot* of air poUntio i^ oo IMOO 
«ad ftsfei or«Ba*s« OoUf» Mr» ££| i9ta$ £•&. 
flM toUoity of l«ii ^mmB0 of ^ roeac fionrldo to • 
f«» «pit* «od tlii «i»poroi^  imk of toxitity to mm% 
otn^ %•• rtiso tiio ^ottloo of vhootSior tad offoeta 
00 ioAOO and aatol oraa«ai» * ii ifiaibia injury** ia pr* 
odiiead ^y tu i * ^aa, aa «aa oiaioad by atoidaaa for aOj^  
pilotoayotiiaaia data giTad oa tHa t>a«ia of aoMa %^99]t^ 
iaaatt maik tm for o^idiiad «it& g i a d i M , lawft aod 
ttatai oraag«a indie ata tHat iotiai&ia ioj^ry* 
^ d * XKOiUL { B i >• sftaott Of f i r poXJUitioft • boraa flotir* 
idat od tl&a pHyaioiOiioai aa« of foraat traa foiiaaa • |id»« A^t> fora^^y^, i t | l9f£| 97»io»# 
rmtta pott#d oiiKia traaa oj^ poaed to f« ooataloias a^ i^ia* 
Xata* of as aloiidiaa piaat »aa aa#lyaad for easyaa aat« 
iv i t ian aad iSO wn«»B to dateraiaa ptiyaioxogioal iad<* 
ioi^ora of liiddaa ia|ary« Aa fiodrida omaaa praaatura 
aaaaaoaoea id pivatap aaainaa, iavolvad ia tliia prooaaa 
m^f lavaatl^atad* faa ptroxdaaa ia o aosyawa of a a«oa4 
it ivoa Bp3miii9 oiode oftaagad pnot ta aoy t iaibla iojury 
of ta» aaadiaa aad vara a 4a«fttl iadioatora of aariy flo« 
oridatirida danasa ia tHat oioaa* 
U9» imm ( c | . larafta affaot of iaduatrial fXoiUloa axlia* 
A f i t i d aSpariftaftt «aa oarriad oat i a aa araa of 800 a, 
froai t&a ao49aa of txhaiatioaa ia l ^ diraotioe of ttia 
pravdllifig »iada, aod otaar looo ia ooaatar dia«irtioa 
of taa prataliag «iada« tba ooao* of gaaaotia fioariaa 
ia tHa l a t sxpariaiat »aa ld«^d tiaaa eraatar tJHm tHa 
^ d aipariaaat» orop yiald ia me f i r at araa m^sm 4»^ 
ioaar* t ia i4 of aaiaa for aiiaga. rad oofar aay. apriag 
bariay baat tabara daoroaaad by ?d,0jl»9i«O|f ,^«ad £««d^ 
raapaotitaly«?ottra vaa tlia aoat raaiatast «rop« 
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I^«e« v«g«tstios aeenaiaJlat* H^ of fioorlA* in ewtoo* 
c^im liididat«4 tuat t ^ r « «fi^ t ^i21ail« XOM of flosi* 
7ia« $»d mmkm •ft«r i%« ftl>»o3r9tici&« flomria* to %h^ 
t^mottpfmf ^o»im ^ ^ m^m 4«JF8 foriod foiloMiflg ftial* 
^•tim of fir«s« t«s«t«Uii& »it& liotirid** Bjr tiui s««* 
eottd tfitl^iis of txmixism #voia$loa frosi foir«eo f«i«t* 
atioo iironlug ifi sftad etiXt4r«»,ooiitaijil.ag «o4i)ifi fioit* 
ri{i« ia %sm a t i t r i^ t •oltifeloa* 
iadioatoars. Aa^fi» jOt« 80^ l^4| I9f«| l#9«4l«» 
?i«ii$ii ••f ioii i f« %o f naiitfiioa of a siatt factory aaa da* 
t«fMiia<l« M l a3ipaa«& taat piaata aoHita la i l a inaU ea* 
vaaaaaaMT tHa faetarjr aliaaad a daaiiaa i a f eoalaat *i%h 
iaa^aaaa di t ta^a fvoai tim faelarf* foUflPiaft ai'ilarla 
MmA to aatiaata %m affaat of f * aaiaaioa oa aionaaa, 
1 ^ m* ?atedav«iraia farfariKiaalp panBaila a«ja«ata m& 
fiSTfo&|MKU.a plijraotiaa »ata aiaaiifiaa m r* aaaaiti?« i a * 
aiaatof h$ ! • aaata biaaa aaa taaiataal aaowaXatojr* A 
aioaar eortalalioa t»a«»aiA f* aoai«at of laatea aaA ara* 
a of 10070810 »i^ aatal»JUaiiaa i a isiadioiaa, aaaaiiita 
Ha»iAdioalor«, fHa aoaiiaMJli^ ioa iadiaatoVt ioii^Aa»ii» 
tifloram a at a iood iadiaator of taa ^Mifm of f* aaii^ 
aaioa* 
fi.AlfT£» 
• " "" l a a , MB&* BM Qm i s E ) • lajorjr ta f iaat hy flAU'iaa daj^altii 
gliyiogatli* 9«| i f l i i i a t * 7 l « 
Zajor^ to fX«ita oaa iatolta fioafioa iato tiia air aft* 
m al^aorfiag itia alaaiat ftoA tim aoi i* Mtijraia of l a * 
f#a lo«aioatai tliat tHara «a« a dafiaita lota of fioar-
io i two ifica* alt«r ita i^ao|»ptioa« f lotr iaa afolatioa 
tXGBk vi^atatioa afovioft ia a«ia oiatora «oataiaifift aod« 
i» i i i flttittiaa i a tHa aatriaat aolistioa, Mso»p2iara f lo* 
aa^ ifio aaaljr^a liat t Daaa Aft4a aaar floariaa* asi t t ia i 
flaate* 
m^^rnxoBMB ( 1 f >* floiuiriaa ialoirjr to piaa ( f«af i taat ia i i 
fofaat ia vattiaiaofici* f j daaif. mo^mk*H^gi iftVil £$£• 
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i7«i»l»X« pJLotn* f • Sdai«ftt #f •««• I IMCI«« «a« •&•* 
XyjKKl, f i i* »»fl &««ffU; ialiurei flotai MMA 40^80$ 44K 
U V « t o f turn « « • !&« l U t Hid HMOitSv f i f bltifA 090* 
0aot«a% «Ug2itX7 ^xoopM iQppau 
mmmm 
^€« BRA^AAi { Tlll«i U i^O^im ^mm» i l l p i s* (f ••3riV»* 
•tin ) ia f«t$.i»i^}tia in «««l«7a iotvtjr i *9tt« o^»«x««tioa 
fa%i«i iii ttiiAot i9«0d« fia>*iM« t^oi»>iii£» 73*41 i970| 
iT9-4©i. ^ '^^ '^ ^ 
ftm ieis^ oo of a»eoi?3iiiai ia«f««6ediiitli iaoro««« of f 
9ial«iiioa m<k %^ €^am%iQ& of i^ «» «eUritf« mo iao* 
3f««^ «4 doprc* of ootoHioa tooalio ia jr^^otioa of jp&jpoioloisioaj. oolifitir io ifoolor Xoo« of iioo4Xoo« 
tim f i taUt f of pim i« oToi<ii«<l ia tte Ooaio of &•• 
orofiift ana loci of ootiXo oi «oXi iw diowt^or iro«« 
t&» K«ofO0itt and iiooAlo o&otl&s ||^» iodiottoi tUt 
ifi{ii^iiltir of tf00 10 ^orfora s^iotistlMisii oi^eli 
la&iai^oXy irootUto ia raOnatioo of diaaotoi? ts^m%hm 
^d» m mmiB { L ) • m»9fp%im m^ oaofaaiiotioa of %h% 
ataoofHtriO fXOtirifto i f ili« Xootoo of OOMO ^I>O««O* 
a* ^laoto* 4)Ba» g^oioia tm^ i&p4{ i t iS| l i l . i i * 
jjtof ftboo^rptloo of «lao«|iu»r<i f io pt^fostloaox to 
tils mmi^% of poUiitida ooo «jii^ ooaro tl«»t Abtoarf* 
titm i» o»ooatioii7 * faootiOA of irolotifo Hoai^tjr 
wiMia 1% io ao% v«£7 hi&h ^ t ^i^it? of f o0*orf«4 
is loo, xo t#»li9#o loaf to f ooomuiXotioii in tlie oto* 
xgiao «i4 itpp«jr ««iiffaooo» 
mm^ ^ mmB 
^*» l^ S2l ( i f f ) oto* fiotirifio t^ tflOco by froeo fsos «Xm» 
aii^tua oa«X«ef foae* flart^oti^Xfli^y. 4S| Xi3»} t09*99« 
Atoooj^to flonrino «atXfo$» iiot^ l^ too M4O 00or fXo* 
liTloo* osi&ti^ i^ laato io ffo#liio@ftoft« fXoofioo &m 
i&Jiury ffoffi flGo i^oft oi^tlias footoro* H^MHoi fXooir* 
ioo YoXtioft fooiiai^ io «liiai&itia i^ aoXtos t^m ffOfi l^ 
Pta ill %tk« X9£»*l9SS« fXouriao foXtioo §«oai*6*d0«^|tt 
ooit^ix Xozsool aoir immit ooooidofOi Itit t^^otlooof 
giioea 4oaago« 
9A tsm offset 9t Nif •oialiaa M no ia f ^ a * t * BOt» g^« 
i » , i j i t?0| t*JBf* * - — — 
foiXowiag eo&o* i,Xoo»iOO iKtd iOOOppa ute4 fiNr i^&»6,X£ 
•C4 £4 2ira» f idia faba »a» jraaiataal iS Ntf tvaalttaa^a. 
7IMI a^raet df tb« I«S «aae« ««• axisiitt ^^  ^00 ppa gar* 
aiaaUoQ «ad a&oo« apdrontlog «ara iiiiiii»iiad| pXaat aorv*. 
I f i^ x dttafaaaed 8o of fruit iaeiraaaay jroooe i«av«a 6afor«» 
ttad* Oiiroaoaoaal abarroiimia ia»xaa»a4 wltii iooraaaa or 
tltta traal&tiit aad eafie* 
&£d« ^YA ( K 1^  ) ata* iffaola of aodltia fioarlda aa groatli 
ad pradtAotifife; of aairtaia ai*p plm%$* I A a]Fi^ ;>aaitttt on 
SOYiroaKaatal i^ioioay ( iftiaaff i r Vaear fT ^^^d )t 94-95, 
Mar aoaa* ^pto lOppm aa^a fooad a» «£iraaMLd faiaa for (oxloit^ anlea eraitiaUf laojraaaad at Hi^ t^tir oooea* IQQ 
9$m doaaa of tna aall aatiaed tiaibl® a|9Roaui of dwaga 
AatjTpiaal aadfoda Xa«ioaa aad bttriolafi of tipa aad aar-» 
gioa of laataa l a j^ iaaua aaUtastar, Boiaaf i l l i aad X^$\ 
Bo»d»iui f dlaara K^ i^^ dt aaa Ijraapavaiaoa aaottiaaliui vnila 
i a xaa aaja SOOpp* daa« «aa raA^H^ad Sot alaliar daAa&e. 
^aaa aad toaato »afa radnaad i a lOahfV 8oao«« of Vfff aad 
tJHair bioaaaa waa alae daavaaa(»d* aoaia part&aooaavpia tt» 
aiia wara d«?« i a iOQ^ps daaa ia loiaaio piaata, fiadaatioa 
i a ftaa^i aad drjr «t« of Yoota aad a&oota *«if vaoordtd aad 
a aiaoificaot radaitioa i a himm^/ar «aa alao otoaejrtad* 
fi» jriaXd of gra«» al Hartaat vara aatarXf attooiad ia 
XOd«800 ppa liar oeoo, fHaaa^faotora axtiaataXr rafXaot 
iato tlia Xow pfoddoti i i tr /^* 
Jfc^ 9* mmm l P )• sffaol of aodiaa fXatfidt oa tita mt^^i^ «d4 
oatabaXiaa of Uaaoa anXtiYtra of M a i l * aaarfiaaa aad 
*»••*»• i»»i> m%* x»,4| i tn i iot^i©. 
A aoX of i o . ^ sar aatayax jrataxtad %tm ffi9mtu i a batii 
ap«ei«a| X0«8ii R a liad a m^&h Xaaaer aXf act* fHara aera 
aXao ahaais^ a in tiia ooaoa, of Xo» ooXaaoXer ««• atida i a 
tiaaaa isroaa oa atdids ooataiaiafi fXoarida&# 
mair^ • AEASADO « m^miM^* 
&&). rufN ( L B ) ata. ipaoifia aUorida ioiorf i a ft—m 
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•••^i«t®4 nitli «liftt i|»|*sr« to bt « atMi ilm mli not* 
i^ vsft by i««f ««JJk«« cir<i«%li Jr«6ttatio& 1« sx&hm\kif ^m to « 
9f^rftjr tf^nt in #A«6»«if# »)at 80«iiaal«tlae md liitii df 
fbotdftjntnttlQ iir««» 
^3i« 3&iiil«^ ( fi ) «td» mm Seii*f«l •^ft£i9t«i'istifti of gljr* 
ii»i4« naltii. lag nt M8> Bet* IS, iOi| Itffg S&4^4» 
«e a a^etj;'«ti «i4 dtoi^tai tha I«N31. ana K J i , i l smm m& 
M^ar ea»» Yadnaad irata of filimaijFliii. 
pa a 3lULor#fJiaat affaet«d *i%h taaiia aaoa* of aoiltt* 
alii9fi^« £»gH, Biol* U6»«| i9?9| 649»0$, 
flu affaat 9t ialiltairad i i^i . «a» i»f 4ii£*smt oomm^ 
tration dft tua taiipsrat^a* iMfaftitfiaa of iaatiai aftat 
Ittsdaaaaafiaa of iaataa of pat aaadi^io »aa attt^ad* f t * 
ittttTf tim §^%9t%m%immi oaattaa w?a affaotad Jraaolllft 
ttfi le ta^iieiictt of flioloarfi&JMaiai 
Bss» iMJoi c a 4s }• fi^rtoj^oity of ntSh ati e«?£« to noiwaf 
•a^iaa* Blo'to&atliBloair* St^iOl ltfO| l a a a i ; 
SotH iaeig «id oacig «?« s»let©toAi« aUts ii^ pi.i«4 to t&a 
aoiX «roaa4 ?aiij« mm^ m^u tiraaa« of ta& % emh^, ia 
awpa toAia* mkm ^$Um€ ia a^mcr aMoflda ioa of i ia* 
aa aalta i^jtity tn^ foUaga 4iraetlf» 
i^i* fitj)^ ( itm I j« Bataxulaatioa of tin hf gaa pliaaa at* 
A a^iieatosiitad mat^4 f&t %im 4alafji4iiatl.c}ft of «i ia 
a^afaa«a4 air partioilcta aiait^t ia 4aaaYi&a4« f ia 
<iiaaoif#A m i# iraai»tft4 wiHi aodiiia l^ jratofOfiftfeaaoia-
%lm m4. oojivaftea lot© n^ aaooa &|rtoiaaa« M* f i i tar 
aan le m^lym^ ptr aaf* fi» t t iat i ta M of t&t a a t ^ i 
i f « i »it|i t atmit i f i ty ©f e»« m/*m% a 4ataetio& 
i i & i t Of l i lg / l * 
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Hit •«t in Xjroopttsieuyi ••«i9<i%»a«wft mlllm M f O i J P ^ 
Si»t0X4^a^ sad ni^UQJmUMm. 9i •^OAMm %^Jio&i» 
ordl«0!iiitjftat« { S 6 S I t£«tti«i tdm«to fldVttl b«id* 
• o f Vsr idHt 0lll@«C o f d » f 6 l 9 ^ t f i t 9Hm9^ t l i t t SOB 
tAi e0llt« BC£««t §0Omm^ &»i9j^  r^tfitltt^ la ftiui 
ieixmiti9& af iiaiiiiia.««t« aiSftrd-^ i^Mr^ t «^«aot ef 
lilttxt*»for#§ 0t«rsl r«4t«ti9a 9f m&m forsi^ida t«* 
ge&«rtti9a of s&i9WQ*9§QX& 9|tof Xsas osS arttOtiOtiot 
of fiult ••%• 
flio ttoooBixiiitioa of liao and tA@ fl«&t«a<la{il ifij^ ury of 
»U<t plastii at i&« l ip of l&t triads ^ oa tm mfzia 
of tiio ^iaiii* i» ^ob^ljr dine ptiii§ip«U^ to ai&o «l»« 
»oir99<i ov«r tii« wikoio i#«f of idi4 fXaat» eurf•»« ana 
sii«a %£tiiijLo@«^ «4 tuto^ai^  %m fd^ottior ttirftteA to %l#« 
00 ojilt^aitieai* file Hinli aftrgiaal ooaao* »M.ol3i ootti«4 
iajiiTjr »a« 4^9 to « <* aiafeovtiioii of l ^ dif^«iQ«ii*»fi»* 
i i in %te aijr aaroiiii4 mi p'otOiitlitg •JctJr«3siUo*» 
AFfos * Bimu^ ^^mmmm 
tg?, i^cn i » # ^ «a<iQ&m i hi y* sfftot Of 9^%m 00 »w 
ir«»&«fjTjr foiloa i^^M.m%im i^ Jftoy» ^oa» garl» iioi> 94. 
S$ i W » 4 « ^ t . ** * " - * *"^^ • 
diftott ioMbi&ii %lm 9&lXm ecraiiaaiiaii of »%fmh6S£j mtim 
m looitii«a ia os opiroiPdi on 9g«i9a«di% m «lk«i op^«|od 
on tHia sfieir (i$&ioo#3oe« fo«io ofloott &i6 oe% <ii.e^f* 
oaf ^triag ^roioftgo^ i|«i^oat»ic» foliea doKolostiOB nao 
•XiaiiU; Aff «oto4 h}f u&g%m oidrA^ eA 00 %h9 iiiaiaitiiod 
FiAioo of foimtty a«iot ovolmotida ^y f^ioiio m%h&^» 
m. lad, ^^. Agjoo, J , Sfpti i » » | saf-40t 
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ll«t»iiad m%u Qt dun •«^x«ii w«r« ooii«o^«4 l a 
#rigp f« fo^dil«« to OMi»«f« ir«iult« ebtaliMd 
f «r»6 m (&• &««!» df total eoeoA&ttaUoa «i4 OA 
«ii» btiti* of s iUe* «9ft%«ftt« 71i« ^ O U M in o H * * 
ioias flft •^•QiiiU ••^pl« fot t i l t o t «I«JL7*1« ar* 
ooo»id«r«<l* A p70{»o»«i 1« mitom tut mim tot«l tmm 
&&9« KI^ AItor ( M l * MiiiMlQ a»«e»«iat of norkioe <^ a4«> 
itiaaa at |ta&*ata afapa» yiaata* Ota, yr» Ffat^ 
aiat ia tjiop ai^ e«« i&aaatiMal aioJroaUmata «id •ara 
«taAla4« ma MJ%««t daattaatraiioaa of a«at aadLat at 
ti» aaatioc t>t tm 6roi» eli«r|^ae. at tha a«rviaias 
fiaXai at t i» aaload aid» af af^iaaltara ei*X4» ¥iM 
aatt l a a aaa^Xax eoa^oaitlast Zt eoatalit fraa a i * 
Xiac ( (ipta f^ ) fa oo«&aaii4a S8« |^l fraa aalaiaa a»» 
Ida aa4 traoaa of «&• avaf plaat* aorkexa ar« aitpoa. 
«4 to « aara alofo*oilJiat«, 
MAMiaxaii - vhmm • MitKzoiimxA mmsBh %$BS> 
Ua* fOHfKXii^  ( T ) aaa BiauR ( 0 i ) . jiffadt af as aa ftr* 
oatii rat« of tragilaaia airotaaasala Jdtloa aa4 Aatar« 
looaUa foranaa ^aaa. m<a»* BlolOBia^ 49t^! ^ t 7 4 | l l ^ 
U. 
ftia afiaat of t io ag aaJkta as ( M0& ) . lad M^%z * ^ « 
lataatieatadi f , ototoaaoola aiio»d4 & 4 fold radaatioa 
la ira^tn arata at«QS fsau JUI^a<4aa aiiaaad ra4«tattaa 
i a gr^at^ rata witii i&as^oaiia& aoaa* of M ^ t o caaipm 
aaa total ia^i»itioa at «%fa« 
M^ OHS iir&XflOS«ri3StA»LI<»fOM^Q 
£41. UAQlEiH i D 0 ) ato* f loaf i ia aiaaaaptiUUty af toa»ta 
pXaatai iiff#ot94 hf MapiealaA attti-ltloat J,Jtt* 80o» Horlfca, j g i * lo l .4 | I f W i »47*5aj, Aaaa-ssw-as— 
ttosato pXaati? g^oita Id asai aaltora fl&4 ixrottided aitl i 
aottioct f>ol 01^  solatloa ooatalal&a aub«ar aii|]^«Ofti* 
M l ^ S 90oa« ^^X9 fottia^tad )iit& BF« at 9«0«or 9«7|IB/ 
f/A^ for 7 4ajra* fHa aotsraetlva a^taoto of tli« Sf it 
MS oa foU«r iajarjr <Mi4 f aoooaAUtioa yataala4 tJaat 
lis daflaiaet pXaat ara oofa <»aaaitl?« or aaoaaptibXa 
aad pXufttij isXv«a oxaai»a a& «are oora toX^eat thm 
pXaata ooXtoTdd oa aoaplati oatrloat aol* 
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on stcttus^i plants mem «tidoet os^ ar in tim SAteiPV«iifti 
/«tx fQunmn ^rm^mm * fotjaso * mum 
mmum 
«^&» ai.^i&^ ( i ) tfto« iff«el 91 tm «i^i«o^4«iii» on foliar 
la|itty «a4 toJ^ et ft«»d«dUoa is i^ otclo 93L«at« m^mA to 
••il>i«at oad4aBt&. | i M t i4.» ife»B« t^tai i i98| U&*1% 
totfilKi plfio(£ i«r« gifoa sou ^piiQatlon of i^  «itioaii«> 
4«at» at $ iia»« &iii«tv«i0 iSorlag tHo IfW gfoMio^ i««N* 
OB* aofti>ar«a mim mtemt*^ tlftfit«« slmlii^mMlf rodn* 
o«4 «li& tmooiit of foU«r l&jorir t«$<atl&& f^tt oX^vi^ ftt o 
OJMldaist mm» tufy^s jrlelA ^m sod opocifio ei'tvitf i t 
• ia l la i* 
fffooto oa atiifoii i^ai^l|ri«i is !««?#»• mimmm JMI^t3t9i| i7©i i^so«^4, ••"•'•"••'"•'•• 
siwaji flUod IfifiVoe of Mwiia •tib^JaotoA flioioolttHlool 
oii4«e%%f osftooot »M ftt Isri. «airao lititir «tairo& aoro slo* 
«Xf wlioii pXaoei in d^ ft iairH* &ol^#€ lkariiolf&4> ooeasro 
ijrt«iip«eUfo of Aiiitlior liHt OAi&anto »«to %f 1194 ii&riafi 
tHo llgAt j^r iiurli forie4« OfiooHoaoUir «Mo «ffoo« io 
•fli»&& OAl^  11^  tip iatorfoaf^ iar««« 
aiiof « &2ai 
BiS* HE^^il C N I «^«* flio(otlMttl«ol o^4«ttlo laj^ir i« rioo 
fifeaif S tilt off oet of f i l to;«i Mi^ioat oiv oo muth m& 
^•lo« t^ftt jrldo plmt woro ^m& i& flltoro^ «ad imliltor* 
«d «a%iQfit tl3r «»l Koie ooap«r«4 oo ifo«t&i fiol4 m4, f io l * 
bJiA iajttsf &o pHotooltodileal dxl48ftl»« BOtH tHo tioiliio I A J * 
«rf to lo«f l^liiio ^4 iafioil9lo l o ^ ^ m9h m tk* foinoti* 
on of ^ovtn ^4 f i t * of fHotoAfixt&odi^  iio^o o^oM^o4 in 
flooto lo 1 ^ yuifiltoir«4 alt io« lAlurir in f l i t^o4 nije 
mma jaioto* 
18i 
pX«t# df giQ tuovi^ d ciuai fieeicii of Is'i^iiiiiis «a4 oliio* 
xmim m 4««f lia,«ittt foilflnji • f t r ioi of «ir foJluiiioii* 
i l i l ^ I'f 3 to ii«so «iiliofil ialtitir «i4 viiotoas* tltalui 
ftt8ileiit«4 witu 61 at •i9 fjxi f^tii«r (i«ftiof04 iajorjr 
•iaiXsY to %&•% o««ftii«4 &y i»iiotooliifllo«i o^iiaato* ^^ nb 
ftotto opj^ oirod mi/tX^ oo tiii« i||»^ «r o«»ri«»o of loof 
B47* MU^ mieJCA i tovMM^ )• S«ti41»» OH %im t i i i U o iolisrjr 
to not plm%M o«yio«& l»r i?liotooii«a|otiL oH^oott, f t« * 
m9%m* %h9^ at tiMi ^giiilsg of $^s iSfO ir^&ioii Urowa 
fl,ooi£& ftpi»««r9i on tHo lnofoo of i^ ieo f i^ t»» f i o i i 
Mtrvejro war* ma^ o to i4tiitifia4 t&a oaitaad of tlilo §i»m 
oa»«« THe mat aefsra io|(ii]r aUi«|a a^tai^ad oo tfta Bui 
£U.X|r aXfao t^d iaaf |toii tof« Mt follsitlo% oMofijr of 
fliotoolioatoal. oxl^aota^ oaotaA i«ii4iat«J.| lafiro tHo 
out l^ a^aiE of ^mmm^w l^ oataa of aplftaolkt va^iali aod oo* 
fA «l.«o atiffajr#4 by a<iQii liij«iir|r ottttai &f fJ&otoaiiOKleai 
oxiiaat* 
t4a* f jm^B i 0 a j« iffaata of oxidaot on m9»m of taiiato 
4Jatt4ala Mtata* ^aa* Mat* of fXi i t oHyaio, i«{ I f ie i 
Tlief a ia ^oatu io^ffa^aioo ia fattaia 4 tOAato« fHa i^ a* 
ta of urowta of f alaaiaa tiaa raatiaaa aNmt oaa iiaif of air 
a S aaaica aa^ oatara farioa aoi^araa «ita aoatvoi fiaata 
&mA ia fiaaa air laaf aias mm £a4«aad % «C^ ana %io* 
aaoA iaitiatios aaa ao^ l^ataiar aiii»fX^ aa«o4 1 ; mmmof to 
taa iraaotioa firoiaata of osoaataa mtmrn^ f^a aisa of to* 
aiio laataa wia lad^ai tetkt m^ m of aa<iaa aai aaii^t of 
^iiita BpiXM m^xit 09% aitaf04 iroa taoaa oa fiaata iroia 
ia aiaaa alY» 
£49 
mMQ mim * Phrnm * umm 
* II*mm ( 0 1 >• Sffaat of toxio gaaaa oa olaata.fi»iaft 
Bioid^ mm, »aat> « | i | I t f l f ft»#ti. * *»«» 
taaattatioa of toiie goaaa ii^o iaaf tiaaaa aa4 aaiia 
m^ atjraotjrai fc faaetioaai 4iatafl^iaaaa 4aa to taa 
toxioaata m% aeaata^ai* il aoaaaa Of looaliaieii taaotia 
ia oatalra@4 hf m*m»» as^fiaiaa taa at^raa of flwtoa;« 
ataai4» 004 t«f« aianirbaoa ao4 taa ooataat of oar^ odjr* 
Orataai oreoi^o aai4a oaa aaiao aoi4a. 
18; 
Gmimm isiaii « whmm 
5^o« mm i QUm w I m^ Qjmm c mmmi^ 3 |« mm mttmf 
Of i l j ; f9U»&«Btii m tut itdnUi tad fire4ioUfi«jr of 
iyi^toiui #jr l&Jtiti* m i * efftdt nmm % tviddSb Hfofi ««»• 
»ajr#aijit» of Uattr ifCPt^t ^®^ ^*H ts%mi^ mik M$ 
l««e X#f«« ftidied I t •al«tg« a« «ti<i& o^starolt X««f9S 
•Hell t3r«gt«€i mt^ o«»fi«l«4 imM^mm* mtmm of f l ^ t s lr««(«a 
Hied Willi osoaitltd lmmm*m 
ummmm 
mi» miQimn ( 1. € 1 004 i i n^ i ^ ( i f »^ sff«o« of om»a«t«4 
lsx«iii cm fisofo»jr3«&«iio m4 roopi^atloa of lo«o Mioor, 
f l » | vHoiltJlat 4atOi&1l004 O i^poOA^ %» 01000 ^ 0 0 OJ)0«0«|SW 
^t lo f ttto of «^ 04» $0^ of liiio i^ntrolo 9b tmmgg tuot 
osooo 414 m% oliwiioio roopiir«tioo« mojF t'oasrieed tliat 
fo4i40iioii io aM#fotli|lX oofiioot of %'m e^ poood fiaats 
oooii AQooisii fov %m to4tot4 spoto of i^ notoopt&oaiio* 
It h^m ioofot ^0 f^ i8tigiA«4 Willi oso^ with m% tim 
4«v«iofipat of fi«ibi« l&im$ od€ii«4 00 iaear««i# io r^ p» 
fl^otiott $k fto ioMbitioii of |?l&tooi&%iuiiio hmmm i««f•• «r 
oro i&j4t»«4 ititH os^o l^ e^o ioiojrjr ^iMtom i t difootljf jr«i«l«4 to %M of piio%o»9at&«oi» a& otlmif^ioii of iroo* jpixotioa* 
MBMB wmmmmm nnm 
m&t nm i a i j io4 ti^mm ms u Mstm% of oiioa«i«4 &m* 
oiioo 4 oioa«t«4 iioxooo m ikn mrntk of fioto % Xidofrf 
i>«iios» ff>^ T %y. Of, f|iia^,„f^|f> i^i i090| i^f*9S« 
fboi fom4 t&«t ^o»tii 9i Mioojr %«•&• ii floto is t&xy 
mmh iooor ntma ft«ai4«i«4 iiit& Q« firoa i t to 4i hm* 
film offftot* ««xo to to4iioo stowti i t ti)» ilboo&oo of ^t» 
itibi« opiptoai 9i io^tr * tils offidta wof* to i^soao® 
arotttn lA &it9 ootoiioo of vioiHe or^tcMt $t ittjor? 
tHi^o ioifoo e9(fOOo4 to foalgatioft «oro oi^olfioooti^ 
• S » U O ^ tHOQ t^OOO s o t eXfO»04« |^04«|0t» o f 0 i 0 i l « t « 4 
h^mm mm to i&MOit ooiX #sfiuwioft« 
f»Xfa • lEMADO 
^9&* iK«Sf i a. itiitfot4 ^Oftdiootoro of «iii£owK«t«x m^o* 
i i t j m f t i e t * . faitooitj&to^ya 4 , i | i t * ^ i i o l * ^ . 
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tim &P9mm of piietii An^lAat^i t& m tmmp^^* of «»» 
oiMlei lt»x»ii« { iyrtifldiiil •sm ) »•• f9%a4 to l>« i«o» 
%hm tk«l of «daitoX plmm @jt&9^m i&^  «i««a «it ^ t i * 
Fanmat* flM»o r««iii»» liifo ^«ii m&tiwmA i&$ 1mm 
f lMt« , xoiiita f Oa* «ift JMMoado itoe»« drouth w^i^m 
•»«io&» «ttis«d &ir t i t foJll^od tfitlroMittAtftU 
t iH, j^liEsa i A f I «t@# loot oQfiiroaiitfti ooliltf «i « YOS<^  
mXttorir fa«tOi i4 ^Moaliia •i^Uiil.«i4oa ^y tuo Nan 
tM i@«a pisnt ««i*@ 0&m 3»4* i«it la o §^em Jboooo ia 
• i f fiit&ifod t^04ii& «»Uviioi warnm^u^ mM<&h wmmwi^ 
MtjT ftot^aiif memim oM4a6fo« ili«& «&• ^ « A plrnf 
«i»f« 1^ 0(1% $ wmkit olt a&ft tlii ptiasTf i«ov«« ««ro fit* 
l i f tJ^aado4y t l» floats noro i t i s a ^ ¥«sk to tiio i r i * 
a«r^ idiivoo mA m^e tiiaii oi^ oood to owoiioi ioooXin* 
or Oi0iiotd4 ^z«so in 0 imm f«iaieit|#e eHMiio* ( ^B$ 
mki^ foot«J 
£&s* jK^iRiff ( 4 a ) fiod mm l iii«i |« aoooootri^ iofto of 
UMM, ( 4i^ a^oe4» I m M^^ i& iiioif ioi^ «B« toililtjr 
^!gf^**®' PA *^ ^^^ #ff. -*^ f^ f ? ^ * ^*i*t ^»» i^ 
^toao of i % tosloitir ooi^ o otiioiit oa m4m # « • • 
^ i lo io of ii^@o«o ia ioU. ooltiti^ ift titucof %*lf 
m ooi grootof t tlio£o mm m otidooao of Mm, testolir 
of 6*li|m w Xoo«f jpK^tofii 00 ooitoa tooto^i»« of* 
4»at is ooil ooltitiooo Is A|t«t«lldm ^ iX« oeiN»« t f 
d«£4is 104 g^ ootoir ^ t oot ot d«lt«i oad fft»i« 
£9i« BitiKa C i^  V ) «to* immaim aft4 oa;Lt i&ilUtloft of • « ! 
« i f%olold@lOAji ffooooi i^oooiotoi wltli ot«4 suralfitfb* 
^<^* fteftiol/float> mi Iff^i $ti«9§f• 
AM»aio UMo i^rt?oi«a oloofiiOf lo « 8«o of i&tojrao41* 
Aio toxloitj? i» t i ie t i f fHo fot t^a of ia|tifar • « • 4it* 
Itoi^ froii t&tft oiiiooai lif oi&ot tio«»« io«p ay. t l» 
pitto of «oo4 mmm^ «t mp$m i# i a oao Hr at li,ft 
^ a i ^ ooiro a^ii t l jr la|iWrot ia #ita» oai at i«%f A 
t&of aoro «itiior lalttii^ at oaJMr ailei^if airnot la 9 
£$f« nouati^ C 3 i I 0R4 ijg.cm i I* f )« f^iai i i r of profJi.* 
ml oaiiAfo^ ooaoiMi^ a to s«)^«laatioa oaA oarljr iro«w 
of oorat f i«i« ttaAioOtt .iitf,oa» ! • i i t i { ^tfO| S iU i i * 
184 
0i ipr«fi.«Qf 11% («i8«diui ^ on g#]»iiaftti0a ai^ ire»l& 
of $07a ( ^ « S«-i^ l4 Ift|ii7i«» «tf90i» »a <i7#ii iib»«?f«d 
iii«& a«£t«la il8^ lx-««taaiit» •?•»• 
XflJUTf e«3«>^<^^ iii«r»«i«d at fata of HI* i^fU«tti»a 
iaa7aa»a4* 
i9e« I^^Xfai i 9 s )aii4 i i i ^ ^ I A ? |4> strattifra m& Um^ 
Anaoftias toUeity 7a«(iX%a4 in aorpiidl93i««i a9«lfioaU* 
da or tmm& laaf 9lsl07dpa.«Bt« 1@i« alildvopiaot vmeh 
art ii9ta«il:r flattasaA avodat %tm fi?ots>fi«»« l^ip^« 
airy, l^ aooat aUlj^toidaUjr f dii«4ad i. oiapatvad l^ooen 
0^ % tlia p?dtdt3.a«s» flia fiirol tffaot of plaatid 0m$;tm^ 
Ratios waa dataiofsafti of ttaiijr flait^Xa tmm lOia f»t «o* 
I t * |.iiar %m mm% lanalXaa iWaJUloi ii • « • iiOitf«rai» 
fiii§ii i^yi^it laimiKii • ptmitss 
wm mm « fasia^ of oo^o •Iil9h tm%l% ftoa f^to^&osl* 
oal ^#aaUoii l»« ^eaa ooa«a^a«ita iraltoaad lo ataoo* t^ f 
ooii^ iioloo of OYgaoia t^imU IfM io %im iiitt aboaAaot AMI 
ai»ar of tM.o f a^ l^ and i t jra^ootiUa i» oorioiio $lm 
m% iojtfiriaa in m»» p&il^ttA w^m islMToslasiotioolXf« 
iajiirjr iji£^ia# f ^ ifiia^o m giaHng sr toooslfie of 
tim lotiar laaf iitf faoa &«« tim a^p^tom o/niraM aoojr «loo 
ao iaoiiita tiMm* ooU^9*a» atiloioola, aoA l.o«C irof« 
FJi iiUiiMf»a asiifitf of aovetal, aasfa^o bf a^iaoMog 
%h9 ottlpiiyAfjri airotf niiaA aaipia aztraoto a»a fttn^iatad 
l>0 VltfO* 
aio* flHiSO!! ( « i | ati«^ B£tm% Of jptroifaBatjri eltfata && 
11X^7aotftiottiva of omoTOfJlOit* B0% <!•»• i ^ | ^9691 
#li«4i»8 of loataa ftanlsatai 4 Aaaagai Hy f JK tavaitl^ 
tli«« oiao9Q|ia»to vara msk^^ly ali«ra4ai %3m 4a«afta 
aat«ioi>a4« fl»s l i fol ft^loabXe «&«i0a «•» t&a i^ faifaaooa 
of iaall. iaol^ofi iasio sfaonlao ia %iia ol»roMi« f£w pr» 
aoiHao oaanod to f^a iiilo irodo 4 %lim i& to aa Of §aoiaai 
•fotaft of jpiilaa* fiaalXjr l ^ io«a@jriiy of %lia oa iMl^ 
aan t^asdafi «oi diasmflat li iHa oaJU. eoolaoto oxnai^ ad 
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mMB 
0f t«ft !>•«& v«rjilti«ii «?i^ dM4 to ptrexjf i^ctjFl &i«r«^ 
flu tee&a ( F.rttJiiariai > oiativurat ia tHe frlafrjr «^ 
ffA ) dr f4i@iMlc#^  ( i*%l« ^ f J^ »e«f«6tif«a.yf t« 
]r«oit«& ifi tMfiit^fli 0t<l4Nr 9t «i*9«>p«iUlit| id tiM 
Hiili hotix f im @ot&« 1^Klines » ^ftit^ oiri%«riofi tinet 
&%m IMOJ ^«4r dioiit 60&g« I f eiRii«t • .Jb9l of ti»«@« 
ie fl,«a%^ $xoi^  f i i i i i * * fM and ds«s« ^t& itBg^o^t 
t0 maul ||irowti)» 
• f 9f Sit j^U4i£i9fi 4aeiaa6 ^& f«ii«t«ti9ci in p@0A*]ra.f«i!k 
m%«^m% 1999B «#t« 9b«a7f6i od f«g«%i^ i9 l i r^l md ii|-> 
iA 4»tf9ft»ifift Qir€«f of iw^nma* ««f•« Gii4a9l»» oxiamt 
0? l«ii«fi m€ 9l§9 dt»««rf6d itiiH •§ eJiaiitt in IHi t«g«t« 
•tf«9tc on fXiftlft, 4la»»^ Mfitea. I o , i l | I9f | | i«f«ff« 
fo 4tt«fj^a» i f aii^riMit #fdii»$i9£ by plmtB »•• ftowrt* 
i«%«4 »lw^ &m%& »tt»ftii« « t»iiift &f pym%* mm% • l id iv i 
t9 f^j ldg «i»e« df oaftui* I I ««• $Qm^ %ka^ 9§mmmB 
fia94 •ejru^taii »«i« tli« «»il • •di i l i f# %, «Mi« iioilf 
•^ • • l i «i i iu i^e<>ld ««r« ii>«»l *fistilif»» 
1Q& 
mMim^ 
m$m mmmmm i a A i m^ an MIME ( » I U sk^nm %t vtii* 
&leii««li ow &• &t»««?f«d« sftliyl«iie i&MI&tt • m^m* 
rmntmm • i&ii«t& 
«« ^o* ©ll» itw gW<il> i t i | i W i ilUit^ 
%»aBio f «tiioi« u^& isef tdSf • in* mm* #t snoots nl^ 
l9& 9m m extr«ftt«d ftes tfltidus $tat%B &t •Hooic 
fHiiiis doasf i^s««4 liTdii llid»« is^M'aily f«^ir«4 t» p* jr«sot9 splAMt? »d»{i tmpU^ %9 %1S0 »m&t» df noil* 
fi^iifs « mmmQ 
UA% l i f t I ftSi^S, a«*-a6«M6ft.JMM 
4 $01^1110 oofreaJlslioii mm foti&4 Itttirooft Vim i^ «l« 0f 
fjmit^Xot m^ tm% dvDf m i •il|yi#at j^oitietioo* f t * 
iiiit#l« wiHi ief sdtif« m%m §mm»» otliloio of • f «-
ty i i ^ t«l« of f »l& ili^i* iioro 1M&«| i^«eii1ii,f ftofsftl. 
i^«iit»« fiMi niaH ioiiiioo* of ioftotif« •«&#• «l#ti ^ 
oo^oi bjr Mill i«Y«l Of otujrlffto ^foitmlioot 
l td . OOM^  ( 8 ) imd iS^m. c a u l * MmmiXW iilittooi otlgr* 
a.Me fotaii i i^ mt t^BiM.m, i t oltttii ooi ooiotto OJI* 
t^att^* a f ^ » m H o | f « > »i,4| I f W i m^U, 
itiijrjkc&o foxsAUon mi aHfoiofiioa i& 9i%wm mi& ool««is 
•ifioaio «ro fiioricoiif irooi&ir iit ii&o Abooooo c^  ^«*SS 
lOKloilf woo Ao% tImlM l^ «fti&o i t «•« ooi^Utoa,! tUhm 
w to iiotiirto j^^Mpiwmmf goo «J»lioaie «oi toltfL #00000 0 
iioo of oooireoio, 
i»i« »X»JUiiiVKI3; ( f a |« Aotivitir of ooartoU ofttiaoo ioi 
tU iPooiotAftoo to ftoioo of %ooiar fioato* ft^ i isl« 
»m% m^^i r4f mn mmi §mi m titirm.u. 
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lilt totivif^ mm ftti^iAd »t f«yoxid«s% §&i$ pimik^l 
9ii4«i^y iHi ««%«lat« ift jyt«f«« of I&#%»403P f # t r 
f iri^^i a* of m^ m im»m t ^ y « ism atiivit^ of 
9«$«i«9» «s4 « l i l ^ «Btm«ir of pojroaiiooo voio tto» 
ittd* ia sn^ Jio l«ef^«» ^etioiwt i&g ia bijr<at a.«ff«** |aoA ir««isloao@) i&o ««vot»o mm Iftio* lo^i^og i i 
l&t oad of JNigt» « %&ml0»wmi9 tioo of foXj^ iilioiiiil 
0x1 t o ^ mi^itltf ooonroi la t^ oin 4ii« ( i -^ fisoo ia 
Mfo* 09mim {QUI m^ummJi* i &M. U IAO»»«I« i& mxm 
oi^dMo looo^yao aoiifitf la S««a lemm oxpoaoi 
low Hoaiia of oaoao* |aa^aoa»liOl,» $H I99t% ilot«09« 
fijqpo l)o«i loaf fi-otolaa oiitt«ota4 ftoa pJ.«a%s iprowa 
ia fiitoira^oa alt . ^loaloa taat loii 4osaii of oaoaa ( m^^pim $mt $9mUmAMi fuimaammm ^^ ra&^ ftoaa Jlo^  
• • iaafaa ftavioaajif aiaoaad la oaoa* 9mm%% a aiiid* 
lar ia aroaoa ia aatifiljf hi% aot aa saaa aa ia lea* 
f#ii aaO^Mtiaii dafialta 9me%mt of asoaa iajair^« 
tmnmM * t « 
»$u mtmm { i i }*^^t^ gtm*» mm%u ^^%^Mm aa tat 
aiiaoaiaa p£eafaaila aoataat of |»«aa axpoaad to aal^ 
^ 4taatl*i, f 11%, f , i a 4 ^ | „ i f i # f H ^ , €,8i| i W | 
iis$*9a« 
A aaajraatio aataotf «aa vioaitalai to asa«ira tiMi eeaa* 
of i?^laa B^oiaotiaa ^$ Mm m& m Im iwimm aaU* 
mm I* tHa arfaat of m^ i I»*%]iii0v' oa tia ooao« of 
taofo aaolootida *%B iafaatigfttad* At ooa^araS to tiio 
aaatirai %hm aoao* of il^«A£t taa ^^ iaftraanaa bjr 4 # 
la tJto l^ uilgajrai f aao* Af fiar daya of t f aatiaeat tiia 
oaaa* of taa aaalaotlia diaota«aaa mimlf la tha foal* 
gi^oa a«a4llaaa aB4 dvoffod for tMOaa taat of aa«t« 
a&itt aaototlo m%m w^p^mm^m 
£7^* m n . ^ ( § a |« tia^istlaa of aaalaaa la aai^ taata ifm 
faa iHi«4a« |laat gi^» '^^ lfS8| lft«i6i# 
Oliaaljraia laMbltait la l i lUt i i i of aaaj^ io aaaiata fxoa 
f laiita tlaoaaa ^y tatf law eoaa of f la araaoaaa «s ^^^ 
fHaalia* • fliaalftia « tim alasla faal^atloaa of faa tttt^m 
3ra*ja.ta4 la a ipiar groaiH t«ta liBBio4iatal|r aftar traat* 
aaat* taa t ta^a i of fa« fi<»ta I'teofataA aai &ir taa aad 
of Ilia a%» ta» a wo at tlia aoatrol. fliata« i f horn %im 
aloaaatloo of pe* atoiio m$ taa ax^aaaioa of a^oa loaf 
^9lU ara piiiaarir aafaaaa«^ a^ oa taa aptafea of mmm» 
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»o703da« jpotaio sfti^ats »i4 hlm'A »pot« Aaay^  yotatot 
oHojL t»j pot ale «iiftjrae 4iMilcii«li«d m MJiA 40iio«a«>ri^ * 
ioi: liier«fl0i><l lm« in* Yiiit of 0id4«tiia of oliloroeoa* 
io a l^d iiie]r»sfii@4* 
mmmu 
174* BOSHSli ( J } aB4 ffiuoi^ ( ^ (2 )• iziijraciiG* oooluiaifK 
idi i ; 49i*fi8* 
Mfl£o4Xjr ttoM&itioe ( of 2^«ipiJr«tiooJ or Ou «ptalco in 
•flaoolk ietfOS «ii«i ox^otfta to fl9«riii« lasjnMdlo 
mHJhoaiia t^ ofi t^i^itwimt de&o«atr«t«i4 tliot fi» jrtMi|)ijr«Uoa 7oto of spiftOili XOKV^ O loofoiotd a«ro ti)# 
ift fo47 tlAoo of«r taul tf 40Uo«%o4 ooaliei pl«i%o, 
t9r«alaoot »itii oosjraM ia aooof* otualaa o&oagoo ia 
ro^i^tiioa ia opistsa ioa^o* 
&n* lamu { u a ) ma wms i WM )• TSIO p^^ioioeiooi «o^  
«ioii of otaoe ^ gl«ato#^^«% ^too^« s8| X«93| 90«ft^ « 
2xtaaoiv« p int awMso io oatiMd 1^7 soAg i& ti)o ioo 
«aa&i«is 03r«a «a^ ditootiy eff«ot oo gj^ ovt^  of plaiio. 
I t Is foao4 %h»% off 091 of aooe oa tht aioantttioa of 
•Uoitt«4 p«o otta itsaitato troi^oA ^tii» JM«>|}» 1^ «* 
aopi^otieo ift toaato ^mf ia oloo o<footd4 lijr aaoe* 
ftt&oto pltato Alfoa limitea iv«to£ a^ ppx^  *«ro totia* 
tuot to aooa 4fiBipi* 
^7i« mimR ( omu ? ^ «a4 miQm { cioot^s # >• maaaiwaiat 
tat foraatioQ of aittio «oi4 ( m SO^ U tiki poJllat«4 
otaoftj^ero t&as i^aiforoo4 aaiag • aailjr 4efolopo4 aaa» 
Ijrsor* fbo eaaiitidol Mtao4« tiM aporotiaa aa4 poffo* 
tamo»m of tJM mol^aos aa4 oooo raaaltaif yoo«a% 4ppl« 
lioatlM aro 4oa«ni>a4 tm taOjriia oaoaSata of aa%io 
ooaoitloaiaa in ooalftiaalioa vitli 0 aoat ^oto«»tfta.eiBb 
4«t«otioa ooU ttff«ot64 for »<saalae «0i4a rotagr t^oa 
02i4»AtO« 
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if urn ^ mmtmA oimfiR C mm& I l A ^ f , >iar»0Ballift3jMBi» 
aattt«4 1)7 •a^o»ar« to %&« Q&fi«%#4 i«a&iia« 07 textile 
^«&. tUsa, «ifi*li dt %liiJmft 911 ttm plmt Bmtmmm mt 
«•£• m% «ff«@tif« la f?»ir«iiag t m * i&lnrjr ^•itt $l.«iii» 
p^%6^mi§m%0 
iA«itlifi«4 m ompmm%9 df nMOft* •!&«• «ai»if t« l^« 
to widlii «as fQ@y ««iliMa^ of «£ii<i& 9im t^tpoAoi^io fot 
fftg«t«tl^i 4iBiis«« ^ ^ folXtitoi i&r amt oo«t«laiQg 
tim ^mm^m imi%mk%B i« jtei^ o ia eftU.*i« jlidto«lit«lo^ 
al'or" sottMBit^ ** t&t f^tiJLii$ioe« fl i i ai«*foMatlos 
»iro itt^ PUr #dii»«7fto4 «i(li iaoit ®i^ <^  fits** troK IMiMi* 
^9« f j^ iLOE ( d a I tad W i § ^ M n )• i&tmmti&M of l i * 
ett tm itaoof^i-io fliotoolioai.001. fro4^toiaMi| vltia^ 
loan Xootoo i t f#1^ m«li offooioi bf osooo iioittll^ 
tim Immw oisrfooo io ittMiioi yiero Hyoossiiie as* 
oiiir Ifpoifmoo* thm ifi<i«i»do itto«if« to %• iotoolnd 
^tit •olnoXX^ tHo •fi||«fl4kifAal «oi3.« «r# <^li«ooi» 
xa oxttifto o«»«o lno i&itir«a «»•• «i^ oxtont llir-
ooftli tli« x««f immikm%%Xf mi%h otit *iiiv«ir l i tof 
•mm ii^^f to tl«at» i t ittjr li«mf«l. ioootioo oaokoo 
ir« tm&St &mt lodimot£ioo«f oatio ouliotftmoo aro oi«o 
pirooint in U. 
^^* a i , ^ ^ im > oto* aofoioiMMifit otmajr of tfto ie«v«o of 
alootifiio gltiti&ooa OK t«i«t«4 to t^olY anog^aiflfioi* 
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%im»m M 7«X«t«d %9 m«lir asm « •taaltivity <k««ii 
£a»i$«t«d »&!»»« &tmm saatiOm in x«sf oii»« «» •aog 
«m,eli Yar^  for« •!>», to tp** ftom « &U*««iiiftft «pp«> 
•a£«&«e of ta« l««f tutAtirsafCMe d«« 60 s •oaW^po-
mrjr «ooitti^8lioa of niUY la «ti« «ff««l«4 ««U 
tltfOttsU «9«9X«t« tt«OfOti» '1} Diff«r«ftUal mi 4is» 
tjri^Uoa df •tomat* «fi4 tS&ijr o^eaiuft mA 9Xmi&^ 
of iatafoeiliaax oiv oj^ iwea i& fotio«4« sad opooftr 
p«roftoltr«i tltmao* 
&Bi* noBis ( « M } «to« si«i6«ri<iit«lid& of poo AOOM • • 
Ml iadiootcNr of ottoe oooo* fl«^% g&yoio* Si^ i WO; 
1% onowo «&at iajoty iroa oxidoEit oooiiro ooXf oa 
otraot^ralXr mi fiftoUonoUj «oY#Iop«4 X«ov#o* 
ttiooe iojor^ pottevoo o&»«fY«4 ia «&« floXA kmm 
bdOA ropToiiiOftd ia iai»oir«torjF f^ toA o^Uona • fUtn 
fiiaiaoUoe »!m «Mt oxi4aat iajiu^ tipiooUf 
viXi t%x»% «ff«ot likooo i«flf m—B t&al Haffo |ti^ 
at Hpia to f ofiotiofi aotiviijr* t#a Aamx^ la «ao6 « 
at ao l&dloator of t&a aaee oooo* t&ty «ara anoo* 
•efia la atdSlog t i l i %|pi of ift|Hi»l«a la piaata* 
^^* ffOKSK ( E ) • dasaea to vafiOtatloe fvoa ^aaaa 1ft 
tHa mrnk^m ^.Mgjrea gHaifu 4£; i9£f| liS*ii« 
f^ aolpHMur 4lo£it9 laaotlfatoa tlio Isott iA tlia 
aiaoroflaaty aanaloa lAtaa f^ataaoa la Ita aata» 
I jUa propartlaa* fMa lotavfataaaa waa baXloVad 
to proaiota aaaoadrir pxo^Ma— alilali tooka io«a 
tha o&lofopHU aad klUad tua ^•Xka* 
S8», mimQM i a, a }«Flaat «a aa Umm of m»km poll-» 
tfoat of tHa aaaaiHial pHfiolpiaa of iHifca lliiiry 
to plasta m tJtay «ra mdidfatood todaj «ortt fa* 
oogals«4 1& tma aarif »ork. I f naa ioioaa tuat 
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%im ^amm9 JLa %im •aeke »«f« mm m»m iJ^p9fi«At 
%hm tut teU^ ^ Ufi iA tttxoB&iB i& tiMlft^ |ji« 
mioe nortt Jl«ra«l7 ooa««ra#4 if&tii laolM inliarr 
to tia&ts «• «& JUi4«x« 
ifi4« laiooD I a s ) and mi^Jfcm ( ^ f u mm^ in* 
B«ift MA •nofXpitr l.«f9«» ifif#i^«d «itli r«i»t (^« 
oayo«» ^£k«ti«U or 9A»«fti« teliaatM ) «ov« ! • • • 
i&4a;r«& bf aiiitf «l or t r i l t ie io i OODC turn ««r« 
otIiomiM «iaix«r oad HoaiftHy lo«tt«« To ^o4aoo 
t ^ ooM 4«gi>o« of 0JK>6 or osooolod* OUfla 4i»» 
a«|o oa toon lloetio tiHiea hoi booo iaf ootod Willi 
m i l for o«f9a 4«yt r«<|HdUot «%o\t% flro tiaoa oo 
3ooe OA ^ potoro to ojog «o to frod^oo OIMO is* $unf ia ^eolttif t l iwo* 
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